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PATHOLOGICAL      INSTITUTE     OF     THE     NEW 

YORK   STATE    HOSPITALS. 

DEPARTMENT  OF  ANTHROPOLOGY. 

Outline  of  Its  Scope  and  Exposition  of  the  Prelim- 
inary Work. 

By  Dr.  Alois  F.  Hrdlicka, 
Associate  in  Anthropology. 

Part  I. 

I. — Having  been  appointed  to  the  position  of  Anthro- 
pologist at  the  Pathological  Institute,  I  think  it  is  my 
duty  to  show,  at  least  in  a  preliminary  way,  in  the  first 
place  what  and  how  much  the  science  I  am  to  propagate 
can  do  in  the  study  of  the  insane ;  and  to  point  out,  next, 
whereat  and  how  anthropological  work  should  be  started 
without  delay.  A  complete  minute  programme  of  the 
work  to  be  done  by  this  department  of  the  Institute  is  to 
follow  later,  if  found  necessary. 

II. — The  scope  of  Anthropology  is  very  large;  in  order 
that  it  may  be  well  understood,  it  is  necessary  to  dwell, 
first  of  all,  at  some  length  on  the  definition  of  the  term. 

The  name  Anthropology  is  quite  ancient.  It  was  used 
the  first  time,  as  far  as  we  know,  by  Aristotle,  who 
denominated  with  its  derivative  those  Grecian  philos- 
ophers who  were  engaged  in  controversies  on  the  moral 
nature  of  man.  From  the  time  of  Aristotle  up  to  the  end 
of  the  1 8th  century  no  progress  was  realized  in  this  science, 
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although  the  name  Anthropology  appears  as  the  title  of 
several  treatises  of  a  more  or  less  vague  philosophical 
nature.  Finally  in  1795,  Blumenbach  restricted  the  term 
to  purely  natural  studies;  he  applied  the  name  Anthro- 
pology to  the  studies  of  man  and  human  races,  and  it  is 
fundamentally  in  this  sense  that  the  term  has  been  used 
since  Blumenbach,  and  is  used  at  present. 

The  evolution  of  the  science  up  to  this  date  has  not 
materially  changed,  but  has  enlarged  considerably  and 
crystallized  Blumenbach's  conception.  His  definition  of 
the  science  as  a  '  *  study  of  man  and  his  races  "  was  found 
to  be  rather  too  broad  and  indefinite,  almost  equally  so  as 
the  verbal  translation  of  the  name  Anthropology  alone, 
namely  '*the  science  of  man."  It  was  found  needless  to 
include  with  the  conception  such  studies,  for  instance,  as 
may  simply  treat  of  some  indirect  methods  (as,  for  exam- 
ple, the  studies  of  various  analyses,  or  of  various  examin- 
ation methods,  as  of  microscopy,  of  ophthalmoscopy,  etc.) 
or  those  investigations  whose  object  is  purely  the  physi- 
cian's or  the  surgeon's,  concerning  entirely  the  healing 
art  and  treatment;  while  on  the  other  hand  zoology, 
geology  and  other  branches  were  found  to  be  important 
concomitants.  Due  to  these  modifications,  a  definition  of 
Anthropology  at  the  present  reads  usually  as  follows  : 

Anthropology  is  that  part  of  natural  science  in  general 
which  embodies  all  those  branches  of  knowledge  of  which 
man  or  any  of  his  variations  is  the  direct  or  the  final 
object,  except  those  parts  of  these  branches  which  simply 
treat  of  some  indirect  method  of  investigation,  or  of  some 
practical  application  and  use  of  the  sciences. 

This  **  abstract "  of  definitions  comprises  fairly  well  the 
scope  of  Anthropology,  yet  it  is  hardly  clear  enough  for 
all  circumstances.  The  science,  it  is  true,  involves  all 
the  branches  of  natural  study  or  at  least  all  those  which 
have  any  relation  to  man ;  but  it  should  not  be  understood 
that  to  be  an  anthropologist  implies  continuous  research 
in  all  those  branches  of  studies.  In  order  to  be  able  to 
become  an  anthropologist  one  must  have  at  least  a  com- 
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prehensive  general  knowledge  of  these  various  branches 
of  natural  science.  He  ought  to  be  a  fair  anatomist  and 
physiologist,  and  something  of  a  sociologist,  archaeologist, 
g-eologist,  etc.  But  he  can  not  be  expected  to  actively 
follow  all  these  branches  into  their  minute  evolutions.  A 
knowledge  of  them  serves  the  would-be  anthropologist 
simply  as  a  basis,  without  which  he  could  not  safely 
undertake  a  study  which  requires  such  a  broad  un- 
derstandinjij  and  consists  so  much  of  comparisons.  He  is 
to  know  the  individual  man  from  all  standpoints  a  priori^- 
including  his  bearing  on  natural  history.  And  it  is  only 
then  that  commences  his  task  as  an  anthropologist,  a 
task  which  consists  in  the  learning  of  other  men  from  the 
same  standpoints,  and  in  comparing  them  with  the  first 
known  individual,  so  as  to  define  any  possible  variation, 
and  to  differentiate  man  on  the  basis  of  such  variations 
and  to  explain,  or  at  least  to  establish,  the  causes  of  such 
-differences.  Anthropology  becomes  thus  a  study  of 
varieties  of  mankind,  of  comparisons  of  the  same,  and  of 
scientific  deductions  from  the  obtained  data. 

Varieties  in  mankind  are  of  two  principal  kinds,  and  they 
determine  in  turn  an  important  division,  into  two  corre- 
sponding kinds,  of  comparisons  and  deductions. .  When  we 
-examine  anyone  class  of  men,  we  find  invariably  that  each 
individual  differs  more  or  less  from  all  the  others  of  the 
class  taken.  The  average  in  all  respects  of  a  class  exam- 
ined may  be  said  to  be  typical  of  this  class ;  •  all  the  aver- 
ages oscillate  within  definite  limits;  outside  the  limits  of 
an  average  there  is  an  array  of  variations.  A  scrutiny  of 
these  variations  shows  them  to  be  of  two  orders,  namely: 
Those  that  do  not  in  any  way  affect  the  type  or  any  part 
of  the  type  of  a  group  under  consideration,  and  which  are 
termed  therefore  indifferent  characters  and  may  be  said  to 
be  within  the  range  of  the  normal ;  and  those  variations 
which  do  affect  the  average  or  normal  types,  and  which  are 
therefore  called,  anthropologically,  abnormal.  And  right 
here  let  me  impress  upon  the  reader  that  this  anthropological 
abnormality  is  by  no  means  synonymous  with  the  patho- 
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logical  abnormality,  or  that  due  to  a  disease,  but  involves 
everything  atypical  which  is  above  or  below  the  indifferent 
characters  as  explained  above.  It  matters  not  what  may 
be  the  causes  of  this  atypical  something  and  whatever  be  its- 
appellation,  or  whether  it  be  a  defect  or  improvement  on 
the  normal.  To  elucidate  these  few  points  more  closely, 
a  few  examples  may  be  instanced.  Slight  modifications 
of  growth,  as,  for  instance,  a  slightly  irregular  ear;  or  a 
little  change  of  function,  as  a  somewhat  more  slow  or  rapid 
action  of  the  heart  or  of  the  bowels,  or  a  little  longer 
average  duration  of  sleep;  or  a  slight  difference  of  the 
psychical  faculties,  as  a  little  greater  or  lesser  power  of 
recollection  of  facts  of  certain  kinds,  or  little  differences 
in  the  character  of  the  individual — all  these  are  indifferent 
variations  and  a  subject  possessing  them  is  still  within  the 
normal.  But,  augment  any  of  these  modifications  to  such 
an  extent  that  the  possessor  of  any  one  of  them  has  to  be 
looked  at  in  that  particular  respect  as  an  exception  to  the 
average,  and  those  variations  are,  from  an  anthropological 
point  of  view,  abnormal.  The  abnormality  is  proportion- 
ate to  the  charapters  of  the  variation. 

A  clear,  short  defihition  of  the*"* "  science  of  man,**^ 
after  these  considerations,  would  be :  'Airthropology  is  a 
science  of  everything  normal  and  abnormal  of  man  and 
mar  kind,  and  of  comparisons  and  explanations  of  these 
characters. 

III. — The  prolonged  explanation  of  what  Anthropology 
really  is,  was  necessary  for  making  plain  what  can  be  ex- 
pected of  the  science  in  the  study  of  the  various  abnormal 
classes  of  society.  This  section  will  be  more  specific  and 
deal  directly  with  the  aims  of  the  anthropological  division 
of  the  Institute. 

The  object  of  the  Department  of  Anthropology  of  the 
Pathological  Institute  will  be,  above  all,  to  establish  a 
solid  normal  standard  of  the  American  people,  or,  at  least, 
such  a  standard,  if  this  be  possible,  of  the  native  popu- 
lation of  the  State  of  New  York;  and  at  the  same  time 
to  examine  all  those  classes  of  the  population  which  by 


hrdlicra:  department  of  anthropology.  5 

their  manifestations  amply  demonstrate  that  they  are  ab- 
normal— such  as  the  insane,  the  criminals,  the  epileptics, 
the  idiots,  etc.  The  examinations  finished,  the  subsequent 
tasks  will  be  to  study  the  found  variations  and  their  causes ; 
to  find  which  of  the  anatomical,  physiological  and  psycho- 
loj^ical  abnormal  characters  are  peculiar  to  each  of  these 
classes,  or,  if  that  be  impossible,  to  show  which  abnormal- 
ities predominate  in  each  class;  to  establish  how  each  of 
these  offspring-classes  differs  from  the  normal  and  the  one 
from  the  other;  to  find  explanations  for  the  variations; 
and,  lastly,  to  compare  the  results  with  similar  ones  obtained 
in  similar  classes  among  different  peoples. 

The  object  comprises  two  distinct  procedures.  On  one 
side,  thorough,  systematized  investigations  must  be  con- 
ducted with  the  view  of  obtaining  all  important  data 
regarding  the  living;  and  on  the  other  side,  a  gathering 
of  various  anatomical  specimens,  such  as  skulls,  brains, 
etc.,  must  be  organized.  These  gatherings  will  amount 
in  time  to  large  and  valuable  collections  of  such  material 
which  qan  not  be  studied  in  the  living,  and  which  will 
serve  as  a  basis  for  further  anthropological  studies  and 
comparisons,  studies  which  will  serve  to  complete  the 
knowledge  which  has  been  in  the  meantime  obtained  of 
the  various  classes  of  living  people. 

This,  in  brief,  is  the  goal  of  the  Anthropological  Depart- 
ment of  the  Pathological  Institute.  The  attainment  of 
such  extensive  projects  is,  of  course,  distant  but,  neverthe- 
less, fully  feasible.  There  will  be  difficulties  encountered, 
no  doubt,  yet  I  am  confident  there  will  be  no  obstacles 
which  could  not  be  overcome.  The  time  necessary  for 
complete  success  will  depend  largely  on  the  interest  and 
support  the  work  will  be  given. 

IV. — The  plans  of  procedure  of  the  department  on  the 
above  basis  are  as  follows : 

The  first  part  of  the  entire  aim,  the  investigations  on 
the  living  population  of  the  State  of  New  York,  is  of 
necessity  an  extensive  matter.  Reduced  to  mathematical 
terms,  the  task  amoimts  to  about  this:     There  are  to  be 
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examined,  from  every  point  of  view,  about  forty  thousand 
individuals — about  thirty-five  thousand  insane  and  other 
abnormal  people,  and  several  thousand  of  the  healthy  and 
sane.  And  there  is  to  be  made  a  complete  scientific 
analysis  of  the  results  of  all  these  examinations.  Nothing' 
definite  and  authentic  could  ever  be  established  on  any 
considerably  smaller  number  of  facts,  for  reasons  on  which 
I  can  not  dilate  for  the  present. 

One  single  thorough  examination  requires  at  least  half 
a  day.     Under  no  circumstances  could  more  than  seven 
hundred  such  examinations  be  made  in  a  year  by  a  single 
observer,  no  matter  how  experienced  he  may  be.     Follow- 
ing at  that  rate,  it  would  take  one  man  about  sixty  years 
just   to   collect   his  data — a   circumstance   which    clearly 
points  to  the  first  of  the  important  conditions  of  success  of 
the  whole  undertaking,  namely,  that  the  one  who  starts 
the  work  must  secure  assistants.     Should  any  one  have 
to  go  ahead  with  the  work  alone,  his  whole  life  would  not 
suffice  for  its  accomplishment  and  it  would  never  bring- 
the  full  results.     The  work  conducted  by  myself,  unaided, 
could  never  be  finished.     But  lei  me,  iil  each  of  the  great 
institutions  I  shall  visit,  inspire  one  or  two  of  the  staff 
with  the  importance  and  the  interest  of  the  undertaking, 
and  help   these  fellow-students,  in  every  possible  way  I 
may   be  able,    to   become   the   followers  of  our  aim,    to 
become  my  associates  in  the  work,  and  what  could  not 
have    been    accomplished    in    half    a    century   with    all 
possible  exertion,  will  become  a  comparatively  easy  work 
of  ten,  or  at  most  a  dozen  years.     To  have  a  body  of  able 
and  energetic  fellow-anthropologists  is  the  vital  condition 
of  success  for  this  department,  and  hence  it  will  be  in  this 
direction  that  I  shall  exert  my  first  efforts. 

The  next  most  important  practical  step  will  be  the 
arrangement  of  the  work. 

It  will  be  necessary  in  many  instances  of  the  normal  and 
in  some  cases  of  the  abnormal  individuals  to  proceed  with 
the  entire  examination  at  once.  There  are  cases  of  in- 
sanity which  are  of  too  brief  duration  to  allow  of  much 


hrdlicka:  department  of  anthropology.  7 

delay  and  of  too  infrequent  occurrence  or  recurrence 
to  allow  the  hope  that  the  various  phases  of  a  par-, 
ticular  kind  of  disorder  could  be  ascertained  on  a 
sufficient  number  of  different  individuals.  All  the  criminals 
must  be  subjected  to  the  whole  examination  at  once,  for 
reasons  which  will  be  discussed  in  a  special  paper.  And 
there  will  certainly  occur  cases  outside  of  the  institutions 
which  may  be  obtainable  but  once,  which  will  also  prove 
to  be  the  case  with  certain  normal  individuals.  •  In 
all  these  instances  we  shall  be  obliged  to  secure  the 
entire  information  perhaps  in  one  session.  In  the 
majority  of  abnormal  cases,  however,  and  particularly 
so  in  the  insane,  such  a  very  comprehensive  procedure 
would  not  be  the  most  advantageous.  The  long  examin- 
ation would  tire  the  patient  and  correspondingly  diminish 
the  value  of  his  statements.  It  would  also  tire  the  exam- 
iner, and  thus  blunt  somewhat  the  intellectual  freshness 
and  acumen  which  are  so  necessary  to  a  fully  successful 
investigation  of  a  case.  Besides  this,  a  long  time  would 
still  necessarily  elapse,  under  those  circumstances,  between 
the  beginning  of  the  work  and  its  final  literary  reduction; 
moreover,  at  the  completion  of  the  examinations,  there 
would  be  a  sudden,  great  accumulation  of  the  data  ob- 
tained, a  condition  which  would  render  any  analysis  very 
difficult,  if  not  impossible. 

Taking  all  the  above  into  consideration,  it  will  be  seen 
that  the  better  plan  will  be  to  divide  the  whole  procedure 
into  sections;  to  proceed  with  each  section  until  it  be  fully 
completed  and  elaborated;  and  in  the  end  to  bring  the 
elaborated  sections  together,  analyze  them  and  convert 
the  partial  data  into  the  final  results. 

By  proceeding  thus,  we  need  not  fear  that  we  shall 
endure  any  great  loss  in  the  unity  of  the  investigations. 
The  value  of  the  results  would  suffer  only  then,  should  we 
deal  with  small  numbers  of  cases;  in  examining" such  large 
numbers  as  shall  be  at  our  disposal,  we  neutralize  and 
overcome  individual  variations,  and  deal  with  almost  pure, 
almost  abstract  conditions.     We  shall  not  obtain  all  the 
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data  of  our  scheme  on  one  person  always,  but,  operating 
on  large  masses,  we  can  be  certain  of  obtaining  the 
whole  set  of  data  in  the  same  phases  of  our  subjects. 
Our  results  shall  be  the  averages  of  whole  classes  of 
human  beings ;  and  as  all  well-defined  classes  are  well  nigh 
constant  in  their  characters  and  change  but  very  little 
with  time,  and  as  irregularities  of  individuals  are  reduced 
to  a  minimum  when  large  numbers  are  considered,  our 
investigations  will  bring  out  the  class-characters,  even 
though  it  may  be  from  different  persons  of  the  same  classes 
of  people. 

V. — The  basis  of  the  investigations  is  a  scheme  of  ex- 
amination on  which  the  writer  has  worked  both  theoretic- 
ally and  practically  for  several  years  and  which  will  cover 
every  important  group  of  points  within  the  scopes  of  the 
normal  and  of  the  abnormal  individual  of  our  races  and 
color  in  this  country.  This  scheme  is  divided  into  the  in- 
formative, or  anamnestic  part,  and  the  more  purely 
objective  examinations.  It  embraces  mainly  facts  of 
anatomical,  physiological,  psychological  and  sociological 
orders. 

The  field  of  work  comprises:  (i)  Most  of  the  State  and 
some  of  the  County  Institutions,  which  establishments 
will  yield  us  most  of  the  abnormal  and  at  the  same  time 
some  of  the  best,  in  many  respects,  normal  material  (em- 
ployees); (2)  the  laboratory,  which  may  reach  certain 
abnormal  classes  outside  of  the  institutions  (perverts,  for 
example)  and  will  also  secure  some  normal  people,  and 
which  moreover  will  be  also  the  school,  the  place  of  ela- 
boration of  all  the  data,  and  the  receptacle  of  all  store 
material  (specimens) ;  and,  (3)  various  ordinary  asylums 
(for  orphans,  aged,  etc.),  military  and  other  organizations 
and  societies,  and  perhaps  some  ordinary  hospitals,  which 
will  supply  us  with  most  of  the  normal  subjects  for  our 
investigation. 

The  field  and  lines  of  work  having  been  outlined,  there 
remains  only  the  definite  method  of  procedure  to  be  con- 
sidered.     Reasons  were  given  in  the  foregoing  section  of 
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this  article  why  a  general  complete  examination  would  not 
be  advisable.  For  those  reasons,  the  whole  scheme  of 
examination  will  be  divided  into  groups  of  points,  each 
group  being  calculated  to  be  sufficiently  harmonious  to 
bring  out  some  salient  facts,  and  not  to  require  for  col- 
lection more  than  half  an  hour  with  each  individual.  This 
done,  the  practical  work  will  immediately  be  started.  I 
trust  it  shall  be  my  privilege  to  visit  institution  after  insti- 
tution and  conduct  the  investigations  in  person.  Where- 
ever  one  or  more  members  of  the  medical  staff  can  be 
interested  in  the  work,  and  1  firmly  hope  this  will  be  gen- 
erally the  case,  I  shall  initiate  the  procedure  and  entrust 
the  physicians  with  the  continuation.  I  shall  give  suffici- 
ent time  to  the  initiation  in  each  case,  until  an  assurance 
of  a  homogeneity  of  work  has  been  founded  and  the  per- 
sonal equations  of  the  investigators  have  been  brought 
down  to  the  minimum.  Full  printed  blanks  will  be  sup- 
plied for  all  the  records.  When  filled,  these  blanks  will 
be  returned  to  the  Pathological  Institute,  and  work  will  be 
started  on  another  group  of  data.  When  all  the  data  of 
one  order  are  together,  they  will  be  elaborated  into  a  con- 
joint article — an  article  bearing  in  title  the  name  of  every 
investigator  concerned  in  the  collection  of  the  facts.  And 
all  such  articles  will  be  published  in  the  State  Hospitals 
Bulletin. 

Two  of  the  most  important  of  the  groups  above  referred 
to  require  a  few  words  in  special;  they  comprise  the  an- 
thropometric and  particularly  the  cephalometric  investi- 
gations. These  two  classes  of  examinations  are  bound  to 
play  a  certain  role  in  diagnosis  and  prognosis  in  future, 
and  our  perusal  of  them  will  in  no  small  measure  deter- 
mine how  great  their  role  is  to  be.  But  these  anthropo- 
metric manipulations  are  rather  extensive  and  require 
knowledge  of  special  instruments  and  great  precision  and 
homogeneity  of  execution.  No  single  man  could  under- 
take them  on  all  these  thousands  of  cases  which  are  to  be 
examined.  Here  it  will  be  an  absolute  necessity  for  me 
to  have  several  associates.     Being  once  sure  of  these,  I 
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shall  have  to  arrange  for  them  a  course  of  practical  instruc- 
tion in  measuring  and  in  what  is  most  closely  related  to 
the  same  at  the  laboratory,  a  course  of  at  least  four  weeks' 
duration.  Without  such  course  of  instruction,  and,  I 
may  add,  without  the  use  of  the  same  kind  of  instruments 
and  the  same  methods,  no  uniformity  and  consequently 
no  association  and  combination  of  anthropometric  or  ceph- 
alometric  work  is  possible.  Such  an  object,  however,  as 
arranging  a  course  of  instruction  at  the  Institute,  can  not 
be  contemplated  before  I  have  found  my  associates,  and 
before  some  results  of  the  work  of  the  department  are 
shown  and  the  department  itself  has  gained  a  full  and 
general  confidence — all  conditions  possible  only  later. 
For  these  reasons,  both  these  groups,  measurements  of 
the  body  and  those  of  the  head,  whatever  be  their  im- 
portance and  whatever  may  be  the  interest  manifested  in 
their  behalf,  can  not  be  applied  for  the  present.  When 
their  time  comes,  and  that  I  think  will  be  before  long, 
every  institution  in  which  an  able  cooperator  will  be  found 
will  be  furnished  with  a  set  of  the  necessary  instruments, 
compared  and  tested  at  the  laborator}\  At  the  same  time 
the  proper  and  sufficient  course  of  instruction  and  demon- 
strations will  be  given  to  those  who  would  undertake  this 
work.  And  only  then  will  every  one  of  those  concerned 
in  this  work  feel  with  me  that  he  is  starting  fully  prepared 
with  these  important  groups,  and  that  his  individual  work 
as  well  as  the  combined  efforts  of  all  shall  be  of  lasting 
value.  It  seemed  to  me  that  these  last  few  phrases  were 
necessary  to  guard  against  impatience  and  unsystematic 
work  in  this  direction. 

VI. —  A  few  words  are  advisable  in  concluding  this 
general  and  brief  outline  of  the  work  of  the  Department  of 
Anthropology. 

The  work  organized  as  proposed  above  will  be  steady 
and  fruitful  from  the  first.  Its  nature  once  well  recognized, 
it  will  attract  worthy  and  faithful  followers  wherever 
started.  The  advantages  of  the  investigations  will  be  both 
immediate  and  remote,  particularly  in  regard  to  the  insane 
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and  the  criminals.  As  one  of  the  immediate  advantages, 
I  need  only  mention  the  scientific  stimulus  which  the  work 
will  exert  generally,  and  especially  the  promotion  of  direct 
scrutiny  and  precise  knowledge  of  the  patients  in  the  hos- 
pitals. Among  the  more  remote  results,  there  will  be  the 
collections  and  the  array  of  important  data  gathered  with 
such  thoroughness  and  in  such  extent  and  numbers  that 
they  not  only  will  exceed  anything  done  along  these  lines 
before  but  may  stay  unique  for  long  years  to  come.  Such 
data  and  the  deductions  from  the  same  are  sure  to  be  soon 
followed  by  important  practical  results,  which  will  benefit, 
and  certainly  help  much  to  define,  the  various  abnormal 
classes.  The  Institute,  which  has  been  the  source  of  such 
investigations,  besides  others  of  no  less  importance,  shall 
have  proven  itself  thus  worthy  of  the  expectations  of  its 
originators  and  supporters,  justify  the  expenditure  for  its 
maintenance,  and  may  become  an  example  to  many  other 
similar  institutions.  And  there  is  no  doubt  but  that  our 
whole  present  systems  of  alienation,  criminality,  et  sim.^ 
shall  gain  by  these  studies  both  in  scientific  prestige  and 
elevation. 

Part  II. 

I. — Having  presented  the  general  outline  of  the  pro- 
posed work  of  the  Department  of  Anthropology  of  the 
State  Pathological  Institute,  it  remains  for  me  to  point 
out  with  more  detail  a  few  of  the  first  requisitions  of  the 
department. 

I  have  stated  briefly  the  two  main  classes  of  procedure, 
namely,  the  investigations  on  the  living,  and  the  collection 
of  important  specimen-material.  It  will  be  best  for  both 
these  functions  to  go  ahead  simultaneously,  which  can  be 
accomplished  without  the  interference  of  the  one  with  the 
other.  While  the  examinations  are  proceeding  in  the 
various  institutions,  there  can  progress  at  the  same  time 
an  influx  of  interesting  specimens,  which,  by  the  time 
the  studies  on  the  living  are  finished,  can  amount  to 
a  large  nucleus  of  a  valuable  anthropological  museum,  full 
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of  sources  of  further  investigations.  This  matter  of  col- 
lecting specimens  for  future  research  is  of  such  con- 
sequence that  it  needs  a  little  detailed  consideration. 

There  is  hardly  a  week  wherein  an  opportunity  for  an 
autopsy  would  not  present  itself  at  some  one  of  the  State 
hospitals;  and  there  is  not  a  single  post-mortem  examina- 
tion that  might  not  yield  something  of  anthropological 
interest.  If  such  a  part  be  found,  all  that  is  required  is 
that  it  be  secured  with  care,  and  sent,  with  full  informa- 
tion regarding  it  and  its  owner,  to  the  Institute,  which  will 
take  all  the  necessary  care  of  it  subsequently. 

There  are  several  things  of  particular  value,  but  above 
all  it  is  the  brains  of  the  abnormal  classes  that  we  want, 
for  one  of  the  future  duties  of  the  anthropologist  is  to 
determine  whether  or  not,  and  how,  the  brains  of  the 
insane,  the  criminal,  etc.,  differ  structurally  from  the 
normal.  We  want  all  the  brains,  at  least  all  those  left 
after  the  requirements  of  pathological  research  have  been 
satisfied,  without  discrimination  or  limit  in  numbers. 
Next  after  the  brain,  come  the  anomalies  of  the  various 
other  organs.  * 

A  certain  method  is  necessary  in  securing  a  part  for  the 
purposes  of  anthropology,  and  I  may  briefly  give  it ; 

Having  the  body,  register  any  marked  abnormality  you 
may  find  on  it.  Measure  always  the  length  of  the  body. 
Should  something  very  remarkable  be  found,  it  ought  to 
be  secured  by  photograph  or  drawing. 

To  obtain  the  brain,  open  the  skull  carefully  so  as  not  to 
injure  the  contents.  Take  the  brain  out  with  the  mem- 
branes, let  it  stand  five  minutes  in  order  that  the  liquids 
may  exude  to  a  certain  extent,  and  then  weigh  the  organ 
with  the  soft  membranes  attached.  You  may  examine  the 
brain  then  in  a  general  way  for  your  own  purposes;  and  if 
you  find  you  do  not  require  it  for  any  special  microscopical 
study,  and  you  wish  to  transmit  it  to  the  anthropological  col- 
lection at  the  Institute,  proceed  as  follows:  Secure  a  large, 
clean,  ordinary  bowl,  and  put  the  brain  in  it,  convexity  down- 
ward, and  in  such  a  way  that  the  various  parts  lie  as  much 


hrdlicka:  department  of  anthropology.  13 

as  possible  in  a  natural  position.  The  bowl  is  best 
covered  with  a  sheet  of  rubber  tissue.  If  it  be  winter  and 
the  weather  cold,  the  specimen  can  be  transmitted  in 
the  fresh  condition,  which  is  always  the  most  desirable. 
In  such  a  case  put  the  bowl  with  the  brain  in  it  into  an 
ordinary  cheap  tin  kettle,  large  enough  to  accommodate 
the  bowl,  with  some  cotton,  to  diminish  concussions, 
placed  underneath  and  above.  When  the  weather  is  too 
warm  and  does  not  permit  of  this  course,  put  the  brain 
into  a  zinc,  tin,  or  glass  jar,  with  some  cotton  on  all  sides, 
and  saturate  and  cover  everything  with  a  mixture  of  97  parts 
of  alcohol  and  three  parts  of  strong  formaline.  Every  speci- 
men should  be  directed  for  immediate  transmission,  and 
must  be  accompanied  with  a  few  most  important  data  as 
to  the  nature  of  the  case ;  these  data  direct  largely  the 
methods  of  disposal  of  the  brains  at  the  laboratory  and 
should  never  be  omitted  or  delayed.  A  complete  history 
of  the  case  and  of  the  autopsy  can  be  transmitted  a  day  or 
two  later.  As  to  the  vessels  in  which  brains  are  sent,  they 
should  not  compress  the  brain,  nor  be  again  too  spacious; 
the  best  vessels  are  of  zinc  with  a  screw  top;  they  will  be 
furnished  on  application  by  the  Institute. 

An  effort  to  measure  the  liquids  may  be  made,  but 
guard  against  their  having  become  admixed  with  blood. 

All  forms  of  anomalies  of  external  and  internal  organs 
are  of  importance  to  the  anthropologist;  only  care  is 
necessary  not  to  include  that  which  is  accidental  or  due  to 
a  disease.  Disproportions  between  the  various  segments 
of  the  limbs  ought  to  be  measured  and  a  record  of  them 
sent  to  the  Institute.  There  may  be  found  supernumerary, 
misplaced  or  wanting  digits  or  breasts;  deformities  of  the 
genital  organs;  or  peculiarities  of  some  of  the  viscera,  and 
they  are  all  desirable  for  the  collections  at  the  Institute. 
When  abnormal  hairiness  exists,  the  part  of  the  skin 
bearing  such,  unless  too  large,  should  be  excised ;  and  the 
same  should  be  done  with  various  cuticular  appendages ; 
naevi,  birthspots  and  the  like.  If  an  anomaly  can  not  be 
secured  as  such,  a  cast  of  it  is  the  next  most  desirable. 
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A  full  description,  and  where  possible  an  illustration  of 
the  part  as  viewed  in  situ^  should  in  every  case  be  secured 
and  follow  every  sending,  with  the  hospital  number  of  the 
subject  and  the  main  particulars  of  the  case. 

All  organs,  with  the  exception  in  the  case  of  the  brain 
mentioned  above,  should  be  laid  in  alcohol  before  trans- 
mission.  When  skin  only  is  concerned,  stretch  the  part 
evenly  on  a  little  wooden  frame  or  on  a  board,  pin  it  there, 
allow  it  to  dry  completely  in  the  sun  and  transmit  thus. 

II. — After  an  autopsy  has  been  completed  and  every 
interesting  soft  part  has  been  studied  or  removed,  there 
still  remains  a  great  deal  of  anthropological  importance, 
and  that  is  the  skeleton.  No  tissue  of  the  body  bears  so 
many  abnormal  marks  as  the  osseous.  But  there  is  also 
no  other  part  of  the  body  which  is  so  difficult  to  obtain. 

There  is  every  reason  to  believe  that,  if  sufficient  num- 
bers of  skeletons  of  the  abnormal  classes  could  ever  be 
secured,  their  scientific  value  would  well  repay  the  trouble 
incurred  in  the  process  of  collection.  This  fact  is  felt 
deeply  by  every  anthropologist  and  criminologist,  but  the 
difficulty  has  been  always  how  to  obtain  sufficient  numbers 
of  known,  well  identified  skeletons. 

Several  European  collections  contain  numbers  of  skulls 
of  the  insane  and  the  criminals  (Broca's,  Welcker's,  Zuck- 
erkandel's,  Virchow's,  and  several  Italian),  but  the  major- 
ity of  these  skulls  are  only  badly  or  not  at  all  identified, 
and  there  are  but  few  entire  skeletons.  Recently  the 
French  have  been  making  some  efforts  in  this  line  and  are 
endeavoring  to  obtain  some  identified  remains  of  certain 
classes  of  people.  Within  the  last  two  years  excavations 
of  old  graves  have  been  conducted  at  BicStre,  and  they 
furnished  this  great  hospital  with  a  few  recognized  epi- 
leptic skeletons,  which,  in  the  appreciation  of  the 
scientists  of  that  hospital,  doubled  the  previous  value  of 
its  museum. 

Under  these  circumstances,  it  is,  I  think,  easily  and 
absolutely  demonstrable,  that  an  institution,  which  could 
produce  a  collection  of  a  large  number  of  skeletons  of 
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insane,  epileptics,  idiots,  and  allied  persons,  duly  classified 
according  to  the  cause  and  nature  of  the  affliction  and 
supplemented  in  each  individual  case  by  an  authentic 
history  of  the  patient,  would  thereby  produce  the  most  valu- 
able and  unique  collection  in  existence,  such  a  collection 
as  would  be  justly  the  pride  of  every  one  instrumental  in  its 
formation.  It  would  redound  to  the  credit  of  the  Insti- 
tute and  would  be  a  point  of  honor  and  of  home  and  even 
foreign  admiration.  And  it  is  just  such  a  collection  that 
becomes  now,  when  there  is  a  proper  place  and  the  proper 
hands  ready  for  it,  comparatively  easy  and  feasible. 

Many  of  the  patients  who  die  in  State  hospitals  are 
friendless  or  paupers,  and  have  to  be  buried  at  a  com- 
paratively large  expense  to  the  State.  Such  a  burial,  the 
Secretary  of  the  Commission  in  Lunacy  kindly  informs 
me,  averages  in  each  case  about  $12.  The  body  is  usually 
given  to  an  undertaker  and  he  disposes  of  it  according  to 
his  best  convenience.  In  some  instances  a  medical  col- 
lege secures  the  cadaver,  instead  of  an  undertaker.  The 
fact  is,  that  after  such  a  body  is  removed  from  the  hos- 
pital it  is  never  any  more  heard  of.  This  procedure  is 
covered  bv  a  law,  which  reads  as  follows : 

Chapter  661,  Laws  1893. 

Sec.  207.  CADAVERS.  *•  The  persons  having  lawful  control  and 
management  of  any  hospital,  prison,  asylum,  morgfue  or  other  recep- 
tacle for  corpses  not  interred,  and  every  undertaker  or  other  person 
having  in  his  lawful  possession  any  such  corpse  for  keeping  or  burial 
may  deliver  and  he  is  required  to  deliver,  under  the  conditions 
specified  in  this  section,  every  such  corpse  in  their  or  his  possession, 
charge,  custody  or  control,  not  placed  therein  by  relatives  or  friends, 
in  the  usual  manner  for  keeping  or  burial,  to  the  Medical  CoUeges^f 
the  State  authorized  by  law  to  confer  the  degree  of  Doctor  of  med- 
icine and  to  any  university  of  the  State  having  a  medical  preparatory 
course  of  instruction  and  the  professors  and  teachers  in  every  such 
college  or  university  may  receive  any  such  corpse  and  use  it  for  the 
purpose  of  medical  study.  No  corpse  shall  be  so  delivered  or  received 
if  desired  for  interment  by  relatives  or  friends  within  forty-eight  hours 
after  death,  or  if  known  to  have  relatives  or  friends ;  or  of  a  person 
who  shall  have  expressed  a  desire  in  his  last  illness  that  his  body  be 
interred,  but  the  same  shall  be  buried  in  the  usual  manner.     If  the 
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remains  of  any  person  so  delivered  or  received  shaU  be  subsequently 
claimed  by  any  relative  or  friend^  they  shall  be  given  up  to  such  a 
relative  or  friend  for  interment.     Any  person  claiming  any  corpse  or 
remains  for  interment  as  provided  in  this  section  may  be  required  by 
the  persons,  college,  university  or  officer  or  agent  thereof,  in  whose 
possession,  charge  or  custody  the  same  may  be  to  present  an  affidavit 
stating  that  he  is  such  relative  or  friend,  and  the  facts  and  circum- 
stances upon  which  the  claim  that  he  is  such  relative  or  friend  is 
based,  the  expense  of  which  affidavit  shall  be  paid  by  the  persons  re- 
quiring it.     If  such  person  shall  refuse  to  make  such  affidavit,  such 
corpse  or  remains  shall  not  be  delivered  to  him  but  he  shall  forfeit 
his  claim  and  right  to  the  same.     Any  such  medical  college  or  uni- 
versity desiring  to  avail  itself  of  the  provisions  of  this  section  shall 
notify  such  persons  having  the  control  and  management  of  the  in- 
stitutions and  places  heretofore  specified,  and  such  undertakers  and 
other  persons  having  any  such  corpse  in  their  possession,  custody  or 
control  in  the  county  where  such  college  or  university  is  situated,  and 
in  any  adjoining  county  in  which  no  medical  college  is  situated,  of  such 
desire,  and  thereafter  all  such  persons  shall  notify  the  proper  officers 
of  such  college  or  university  whenever  there  is  any  corpse  in  their 
possession,  custody  or  control,  which  may  be  delivered  to  a  medical 
college  or  university  under  this  section,  and  shall  deliver  the  same  to 
such  college  or  university.     If  two  or  more  medical  colleges  located 
in  one  county  are  entitled  to  receive  corpses  from  the  same  county  or 
adjoining  counties,  they  shall  receive  the  same  in  proportion  to  the 
number  of  matriculated  students  in  each  college.     The  professors  and 
teachers  in  every  collegje  or  imiversrty  receiving  any  corpse  under 
this  section  shall  dispose  of  the  remains  thereof,   after  they  have 
served  the  purposes  of  medical  science  and  study,  in  accordance  with 
the  regulations  of  the  local  board  of  hea}th  where  the  college  or  uni- 
versity is  situated.     Every  person  neglecting  to  comply  with  or  viola- 
ting any  provision  of  this  section,  shall  forfeit  to  the  local  board  of 
health  where  such  non-compliance  or  violation  occurred,  the  sum  of 
twenty-five  dollars  for  every  such  non-compliance  or  violation,  to  be 
sued  for  by  the  health  officer  of  such  place,  and  when  recovered  to  be 
paid  over,  less  the  costs  and  expenses  of  the  action,  to  such  board  for 
its  use  and  benefit." 

Some  of  the  State  institutions — and  there  is  quite  a 
fair  percentage  of  such,  as  I  had  an  opportunity  recently 
personally  to  ascertain — have  their  own,  or  at  least  partly 
their  own,  burial  grounds.  In  other  cases  the  bodies  of 
the  unclaimed  are  given  to  undertakers  and  buried  usually 
with  other  paupers  in  some  part  of  a  general  cemetery. 
In  most  instances,  wherever  the  burying  takes  place,  the 
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remains,  even  if  not  mixed  with  those  of  other  classes,  are 
in  a  few  years  beyond  any  possibility  of  identification. 
And  it  is  in  this  way  that  we  are  continually  losing 
invaluable  material. 

When  traveling  over  Europe  and  visiting  many  of  the 
insane  hospitals,  I  found  almost  regularly  that  a  graveyard 
was  attached  to  each  one,  where  at  a  minimum  expense  and 
without  any  disadvantage  whatever,  are  buried  not  only 
the  friendless  and  paupers,  but  many  other  deceased 
inmates,  those  for  instance,  whose  friends  are  far  distant 
and  wish  to  obviate  the  trouble  of  transportation,  or  those 
whose  friends  have  not  enough  money  to  spare  for  a 
regular  funeral.  The  cost  of  this  kind  of  burying  is  very 
little.  The  graveyard  is  a  somewhat  out  of  the  way  and 
mostly  othen\'ise  useless  corner;  it  is  surmounted  by  trees 
usually,  and  presents  nothing  dismal  in  appearance.  A 
number  of  carpenters,  selected  usually  from  among  the 
patients,  works  at  the  simple  cases  for  the  bodies;  and 
two  or  three  other  men  have  the  office  of  grave  diggers. 
The  entire  expense  of  the  funeral  is  the  box  wood,  and 
the  whole  procedure  involves  no  more  trouble  than  with 
US  an  ordinarj^  removal  of  a  dead  body  from  the  hospital. 

If  such  a  mode  of  burial  of  the  friendless  and  unclaimed 
were  followed  with  us,  the  science  of  anthropology  would 
soon  be  a  great  gainer  thereby.  It  is  from  these  kinds  of 
cemeteries,  conducted  with  the  scientific  purpose  in  view, 
that  .we  could  obtain  after  a  period  of  from  four  to  six 
years  a  continuous  supply  of  identified  sets  of  bones  for 
our  collections. 

We  ought  to  follow  the  European  example  in  this 
particular  matter  of  special  graveyards.  The  economy  of 
such  a  disposal  of  the  friendless  is  beyond  question,  and  so 
is,  also,  I  think,  the  fitness  of  the  method.  But  we  could 
greatly  improve  on  the  European  plan,  having  our  special 
object  in  view,  for  very  little  scientific  utilization  of  the 
cemeteries  has  been  attempted  in  Europe  outside  of  the 
above  mentioned  Bicetre. 

So  much  said  for  explanation,  I  venture  with  a  propo? 
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sition,  which  is  that  an  effort  should  be  made  for 
all  such  rules  or  laws  as  would  make  possible  (i)  the 
establishing  of  private  bur>'ing  grounds  for  each  State 
institution  for  the  abnormal  classes;  and  (2)  the  exhu- 
mation, after  a  certain  time,  of  the  osseous  remains  of  the 
unclaimed  bodies,  for  the  purposes  of  anthropology. 

I  can  think  of  no  material  obstacle  to  this  proposition  of 
mine.  If  land  be  wanting,  it  can  be  provided  with  little 
expenditure — an  acre  or  two  of  sandy  or  fairly  dry  place 
will  do  forever.  The  few  institutions  in  or  very  near 
large  cities  may  be  excluded. 

Should  a  special  law  be  necessary,  the  legislature  could 
no  doubt  be  made  to  understand  the  value  and  importance 
of  such  an  amendment  and  find  its  use.*  The  State  will 
save  by  the  new  plan  of  burial.  The  individual  hospitals 
will  be  subjected  to  no  more  trouble  than  the  care  of  an 
additional  little  lawn  or  garden.  Should  any  objections 
be  raised  against  the  manufacture  of  coffins  by  the  patients, 
they  can  be  made  in  prisons.  And  all  that  will  be 
required  for  the  purpose  of  science  will  be  to  mark  the 
grave  sufficiently  for  an  unmistakable  recognition  in  the 
future.  The  time  of  exhumation  will  come  in  from  four 
to  six  years,  according  to  the  soil,  and  will  be  undertaken 
by  the  Anthropological  Department  of  the  Institute. 
Those  institutions  which  already  have  their  own  burying 
grounds  would  be  subjected  to  but  very  little  additional 
trouble  regarding  the  identification. .  . 

The  preceding  propositions  will  be  sufficient  for  a  good 
beginning  of  the  work  of  the  department,  and  I  conclude 
with  them  the  brief  exposition  of  the  task  of  Anthropology 
in  connection  with  the  Pathological  Institute. 


•Since  the  above  was  written,  a  draft  of  such  amendment  has  been  sub- 
mitted to  the  State  Commission  in  Lunacy  for  presentation  to  the  legislature. 


A  CLINICAL*  REPORT  OF  THREE  CASES  OF  UN- 

COMMON  NERVOUS  AFFECTIONS  OCCUR- 

RING  AMONG  THE  INSANE. 

By  Walter  M.  Brickner,  B.  S.,  M.  D., 

Mt.  Sinai  Hospital,  New  York, 

Formerly  Medical  Interne,  St,  Lawrence  State  Hospital. t 

I. — Convulsive  Tic  with  Copro-  and  EcJio-lalia. 

Habit  spasms  and  irregular  or  co-ordinated  choreiform 
movements  are  frequently  manifestations  of  a  neurotic  diath- 
esis or  indices  to  a  mental  abnormality.  In  the  *  ^jnaiadie  ties 
iics  conviilsi/s*'  there  exists,  according  to  Gilles  de  la  Tou- 
rette — who  described  several  cases  under  this  title,  and 
by  whose  name  the  disorder  is  also  known, — a  disease  in 
which  a  liability  to  paroxysms  of  spasmodic  movements 
of  various  portions  of  the  body  is  always  associated  with 
a  mental  disorder — a  mental  disorder,  characterized  by  an 
uncontrollable  impulse  to  utter  obscene  words  with  each 
spasmodic  attack.  The  term  **  coprolalia"  was  applied  to 
this  impulse  by  Tourette,  who,  however,  includes  it  with  the 
spasmodic  phenomena  under  the  single  title  of  '' tic  con- 
vulsif.''  Conversely,  the  word  *' coprolalia  "  is  sometimes 
■employed,  metonymically,  to  designate  the  entire  affection. 
It  would  seem  wisest  to  use  these  expressions  as  indicating 
the  symptom?  to  which  their  etymology  refers  them,  and 
to  represent  the  combination  of  intermittent  spasms  and 
explosive  obscenity  by  a  combination  of  the  terms:  **  con- 
vulsive tic  with  coprolalia." 

Limiting  the  applications  of  the  words  according  to  this 
idea,  and  modifying  from  various  descriptions,  convulsive 
tic  with  coprolalia  may  be  defined  as  a  **  chronic^  remittent^ 
par oxystnal  and  usually  incurabW'X  malady^  most  often  de- 
veloping  in  male  children  of  hereditary  neuropathic  diathesis 
^r  neurotic  family  history^  and  marked  by  paroxysms  of 

*None  of  these  cases  has  come  to  necropsy. 

tResig^ed  December  17,  1896. 

tR^gis:  A  Practical  Manual  of  Mental  Medicine,  Utica,  1894,  p.  aTC-. 
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''^apparently  purposive  actions^''*  or,  tnare  frequently^  by 
sudden,  involuntary,  co-ordinated  spasms  of  groups  of 
muscles,  either  in  the  face  alone  or  in  several  parts  of  the  body; 
the  convulsive  seizures  being  frequently  accompanied  by  uncon- 
trollable impulses,  which  latter  are  represented  by  the  explo- 
sive utterance  of  obscene  orprofanejivords  {coprolalia,  copro- 
lalgia),  sometimes  also  by  the  repetition  of  some  ivord  or 
words  just  heard  (echolalid),  or  by  the  mimicking  of  some  ac- 
tion {echokinesis),  or  by  the  utterance  of  whatever  thought 
may  be  on  the  mind  (tic  dc  pens^e) ;  these  symptoms  being  oc- 
casionally associated  with  obsessions  {c.  g.  arit hmomania\) ; — 
the  whole  disease  **  being  really  a  psychosis  allied  to  hysteria, 
though  ifi  certain  of  its  aspects  it  has  the  features  of 
monomania,  "J 

Despite  its  well-defined  symptoms,  this  disease  has  not 
yet  found  its  recognized  place  in  the  category^  of  nervous 
affections.  Hirtg  mentions  it  as  a  facial  spasm,  (mimic 
spasm,  histrionic  spasm,  tic  non  douloureux),  and  suggests 
that  the  cases  reported  by  Tourette,  Dana,  and  Wilkin 
may  be  due  to  stimulation  of  the  face  and  speech  centers 
in  the  cortex.  Philip  Coombs  Knapp,  in  his  translation  of 
Striimpell's  text-book  of  medicine, •J^  recognizes  the  neuro- 
pathic element  in  convulsive  tic  with  coprolalia,  yet  de- 
scribes the  latter  in  the  chapter  on  localized  spasms. 

Osier**  discusses  it  with  the  '*  habit  choreas,"  and  sepa- 
rates it  from  the  disorder  of  the  Maine  **  jumpers,"  the 
Malay  **lata(h)"  and  the  Siberian  "miryachit. "  Danaff 
considers  all  these  as  '*  spasmodic  tics,"  and  H.  C.  WoodJJ 
describes  them  together  as  forms  of  *' automatic  chorea." 

R6gis,§§  quoting  from  Charcot  that  '*  the  tic is, 

on  the  one  side,  a  psychic  disease,  for  there  are  mental  as 
well  as  bodily  tics,"  deals  with  the  malady  as  a  degeneracy 
of  evolution,  a  neuropathy,  an  obsession-propension. 

♦H.  C.  Wood  in  Pepper's  System  of  Medicine,  Vol.  I,  p.  635. 

tAs  in  the  young  girl  referred  to  by  Osier  ;  Practice  of  Medicine,  isted.,. 

p.  943.  ••Op.  Cit. 

tibid.  ttText  Book  of  Nerv.  Dis.,  p.  431. 

SDis.  of  Nerv.  Syst.,  1894,  p.  78.  ttOp.  Cit. 

^Second  American  ed.,  p.  573.  $$Op.  Cit.,  p.  276. 
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That  spasmodic  tics  with  coprolalia,  echolalia  and  tks  de 
pensie  can  constitute  the  chief  clinical  features  in  a  well- 
developed  mental  alienation,  is  illustrated  in  the  following 
history : 

Case  No.  2087. — E.  M.,  male;  age  57;  married;  nativity,  Ireland; 
of  parents,  Ireland;  alcohol  habit;  education,  reads  only 

Family  historv'  very  defective.  Father  died  oC  consumption  at  age 
of  50,  (patient  was  then  7).  Mother  died  in  childbirth  when  patient 
was  two  years  old.  Three  sisters  and  four  brothers,  all  now  dead  but 
one  brother.  Two  sisters  died  in  childhood ;  one  brother  died  of  scar- 
let fever  when  30.  Patient  can  give  no  history  of  nervous  affections 
in  either  ancestral  or  collateral  relatives,  but  admits  that  he  remem- 
bers little  of  his  parents  and  nothing  of  his  grandparents. 

Of  his  earlier  personal  history  Mr.  M.  gives  the  following  facts : 
When  9  years  old  he  was  taken  from  school  to  work  on  a  farm.  He 
<x>ntinued  as  a  farm  laborer  for  several  years.  Had  scarlet  fever 
when  20.  When  21  he  came  to  America,  where  he  employed  himself 
as  a  farm  hand,  later  as  a  longshoreman  (for  three  and  a  half  years), 
subsequently  as  an  iron  driller.  He  married  when  26 ;  has  seven 
<ihildren,  the  oldest  31,  "all  alive  and  healthy."  The  patient's  account 
of  the  commencement  of  his  nervous  affection  is  confused.  He  de- 
nies having  been  in  the  Oneida  County  House,  as  stated  in  the  case 
book. 

He  was  committed  to  the  Hudson  River  State  Hospital  in  July, 
1890.  There  it  was  recorded  that  "  upon  admission  patient  was  rest- 
less and  emotional ;  contorts  his  face,  jerks  his  neck,  stamps  his  feet 
and  claims  that  the  priests  make  him  do  so.  Very  incoherent,  con- 
fused, and  delusional.  From  time  to  time  he  is  noted  as  looking  like 
a  dog,  striking  himself  and  bruising  himself.  Has  hallucinations  of 
sight  and  hearing,"  and  again,  in  October,  1893,  patient  showed  "no 
essential  change ;  continues  to  strike  his  head  against  objects,  contort 
his  face  and  throw  himself  about.  Confused.  Refuses  to  work. 
Careless.  Untidy.  Harmless.  Fair  bodily  health."  On  November 
3,  1893,  patient  was  admitted  to  the  Rome  Temporary  State  Hospital, 
where  he  remained,  without  mental  or  physical  change,  until  May  9, 
1894.  Was  then  removed  to  the  Utica  State  Hospital.  There  his 
record  showed  a  continuance  of  the  same  clinical  manifestations,  and 
a  persistence  of  the  same  persecutory  delusions  {vide  infra. ) 

Transferred  to  the  St.  Lawrence  State  Hospital  June  3,  1895. 
*'  On  admission  i:)atient  made  sudden  motions  and  sounds,  protesting 
that  a  priest  made  him  do  so."  •  •  Physical  condition  strong.  Pulse,  83 ; 
arteries  thickened.  Tongue  coated.  Eyes  dark.  Coherent;  answers 
questions.  Diagnosis,  chronic  mania;  alleged  cause,  fright."  August 
5,  1S95,  "Patient  continues  to  think  that  he  is  possessed  of  a  spirit 
which  was  put  into  him  by  a  priest.     Makes  noises  and  movements 
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with  arms  and  body,  and  says  these  are  caused  by  the  spirit,  and  that 
the  priest  does  this  to  torment  him.  Fair  physical  health,  but  does 
not  work."  November  1 6,  1895,  "  Above  mentioned  delusions  remain. 
Says  he  refused  request  of  a  priest  to  put  a  $300  memorial  window 
in  a  church,  hence  he  is  thus  persecuted.  Eats  sparingly,  frequently 
regurgitates  his  food  in  obedience  to  his  delusions."  March  16,  iSgd, 
"  Stomach  disorder  improved.  Continues  to  contort  himself  and 
make  strange  noises." 

Prescjit  Condition. — On  the  ward,  Mr,  M.  is  usually  to  be  found  in 
one  of  two  postures.*  When  the  attendants  allow^im  that  privilege^ 
he  lies  on  a  bench,  w^ith  head  thrown  forward,  legs  crossed  and  hands 
(as  at  all  times)  in  his  pockets.  Usually,  however,  he  sits  on  a  chair 
in  the  characteristic  attitude  which  the  accompanying  photograph 
depicts.  The  head  is  inclined  to  the  right  side  and  tilted  forward, 
the  chin  resting  on  the  chest.  The  forehead,  transversely  wrinkled; 
the  heavy  brows,  contracted ;  the  dark,  questioning  eyes,  cast  down ; 
the  thick  lips,  parted ;  the  corners  of  the  mouth,  drawn,  as  if  from 
long  suffering;  the  naso-labial  folds,  deeply  cut;  the  jaw,  fallen — all 
make  up  "a  specially  marked  stamp  of  physiognomy,  which  has  .been 
fashioned  by  the  mood-marking  muscles  of  facial  expression. "f  The 
trunk,  like  the  neck,  is  somewhat  flexed  and  the  shoulders  droop. 
The  elbows,  wnsts  and  fingers  are  likewise  in  a  position  of  flexion 
and  the  hands  are  thrust  deeply  into  the  trousers  pockets.  One  leg 
is  thrown  over  the  other.  * 

In  this  lounging  position  the  patient  sits  in  the  intervals  between 
the  convulsive  seizures,  and  into  it  he  relapses  as  soon  as  the  brief 
paroxysms  are  over.  Sometimes  he  walks  nervously  about  the  ward, 
muttering  to  himself.  He  pays  no  attention  to  his  fellow-patients. 
He  is  entirelv  absorbed  in  his  own  troubles  and  in  his  mental  conflict 
with  the  evil  spirit  which,  he  claims,  has  so  complete  a  mastery  over 
him.  He  answers  questions  readily,  however,  and  his  conversation 
is  coherent  and  free  from  the  obscenity  which  "the  spirit  forces 
from  him  against  his  will  and  sense  of  decency."  While  talking,  he 
exhibits  a  fine  tremor  of  the  head  and  a  spasmodic  raising  and 
lowering  of  the  eyebrows.     His  memory  is  fairly  good. 

The  convulsive  seizures  are  as  frequent  as  they  are  sudden  and 
brief — the  inter-paroxysmal  periods  being  measured  in  seconds  or 
minutes.  The  tic  may  consist  in  a  contortion  of  the  face  alone, 
or  also  of  a  violent  shaking  of  the  head  to  one  side  or  posteriori}', 
accompanying  the  grimace;  usually,  however,  the  spasm  is  more 
general — the  face  is  contorted,  the  head  twisted  to  one  side  and  the 
legs  thrown  in  the  air  or  stamped  on  the  floor.     Sometimes  the  entire 

*  '*  Postures  are  the  results  of  movements  and  for  that  reason  they  have  the 
same  physiological  significance  as  movements;  that  is,  postures  are  nerve- 
muscular  signs.  "—Francis  Warner,  "Phj^sical  Expression." 

tHenry  Maudsley. 
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body  is  thrown  forward  with  considerable  violence.  The  arms  are 
not  as  often  convulsed  as  the  head  or  the  legs.  When  asked  whether 
or  not  the  spirit  ever  works  on  his  arms,  Mr.  M.  will  have  an  entirely 
voluntary  spasm,  (a  poor  imitation  of  the  involuntary  tic),  in  which 
the  arms  play  the  most  important  r61e ;  at  the  same  time  he  will  say — 
"Look  at  that.  He  can  do  anything  he  wants  with  me.  He  shakes 
every  part  of  my  body ;  he  pounds  on  my  insides ;  he  won't  let  me 
work.     I  have  no  control  over  myself  at  all,  etc." 

The  tic  ceases  as  suddenly  as  it  app>ears,  and  leaves  the  patient  as 
outwardly  calm  as  before.  Abrupt,  violent,  brief —  the  spasm  might 
aptly  be  styled  "electrical;**  but  that  term  has  been  employed  to 
designate  another  variety  of  convulsive  movement. 

Accompanying  the  tic  is  its  clinical  twin — the  involuntary  utterance 
of  various  sounds.  Usually  this  takes  the  form  of  a  word,  a  few 
words,  or  a  short  sentence,  apparently  according  as  the  tic  itself  in- 
volves a  small  area  or  is  more  widely  distributed  over  the  body.  The 
first  word  is  pronounced  loud  and  explosively,  the  following  words  are 
usually  not  as  distinct.  The  words  are  apt  to  be  obscene  or  profane 
(coprolalia),  but  they  are  not  always  so.  Sometimes  the  sentences 
uttered  ai^  those  which  "the  spirit"  addresses  to  Mr.  M.,  e.  g. : 
"You  can't  get  rid  of  me;"  .sometimes,  they  are  words  addressed  to 
"  the  spirit,"  by  the  patient,  e.  g. :  "  Let  nie  go  to  my  family."  ( Tic  de 
pensie).  Instead  of  words  the  explosion  may  take  the  form  of  a 
metallic,  throaty  sound  like  "Ahem!"  (resembling  laryngeal  chorea). 
A  sudden  exclamation  made  in  his  hearing  is  instantly  repeated  by  the 
patient,  accompanied  by  a  convulsive  seizure  (echolalia).  There  has 
been  noticed,  however,  no  mimicking  of  others'  actions  (cchokinesis). 

At  his  meals  Mr.  M.  bolts  his  food,  unchewed,  in  large  pieces; 
he  swallows  his  portion  of  butter  in  one  mouthful  and  disposes  of 
bread,  meat  or  eggs  with  corresponding  rapidity.  He  consumes  five 
minutes  or  less  at  the  table,  and  then  returns  to  his  usual  position  in 
the  day-room.  Shortly  thereafter  he  begins  to  vomit,  little  by  little, 
the  meal  which  he  has  just  swallowed.  The  first  portions  of  food 
thus  regurgitated  are  so  little  digested  that  they  taste,  so  the  patient 
says,  much  the  same  as  when  originally  ingested.  This  strange 
emesis  is  continued  over  the  greater  part  of  the  interprandial  hours. 
It  causes  the  patient  but  little  di.scomfort  and  usually  is  produced 
without  effort.  The  phenomenon  suggests  the  possibility  of  a  gastric 
(and  diaphragmatic?)  spasm  similar  to  the  convulsive  tics.  The  ward 
attendants  state  that  when  the  vomiting  does  not  promptly  appear  of 
itself,  the  patient  kneads  his  abdomen  with  his  fists  to  produce  it. 
As  with  his  other  symptoms,  the  vomiting  is  referred  by  Mr.  M.  to  the 
malicious  working  of  "the  spirit"  resident  within  him.  Although 
there  is  no  indication  of  intestinal  disorder,  he  goes  to  the  water- 
section  several  times  a  day:  "The  spirit  works  on  my  bowels  all  the 
time.     He  pulls  my  vitals  and  throws  the  food  off  my  stomach." 
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When  questioned,  Mr.  M.  always  repeats,  in  substantially  the  same 
form,  the  delusion  that  a  priest  infested  him  with  this  evil  spirit 
because  he  refused  to  denote  a  $300  memorial  window  to  the  church. 
In  addition,  the  patient  appears  to  suffer  from  hallucinations  of 
sight,  hearing,  touch  (and,  perhaps,  of  taste)  for  his  tormentor 
** appears  to  him  at  night,  talks  to  him,  scratches  him,"  etc. 

Physical  Examination. — Good  physical  development  Fair  nutri- 
tion, but  aneemic. 

Measurements. — Height  171  cm.;  shoulders  in  proportion;  upper 
extremities,  67.5   cm.;   lower  extremities,   77.5   cm.;  chest,   85   cm. 

Cranial  Dimensions. — Circumference,  57  cm.,  antero-post.  diam., 
19.5  cm.,  bi-parietal  diam.,  15  cm.;  cervico-bregmatic  diam.,  i8  cm 

Facial  Dimensions. — Bizygomatic  diam.,  12.5  oti.  ;  fronto-mental 
diam.,  19.5  cm. ;  glabello-mental  diam.,  13  cm. ;  between  inner  canthi 
of  eyes,  3.6  cm.  Cephalic  index,  74.36;  facial  index,  64.1.  Circum- 
ference of  neck,  36  cm.  The  facial  expression  has  been  mentioned 
above.  Forehead,  broad ;  malar  bones,  prominent ;  eyebrows,  black 
and  heavy ;  irides,  brown ;  palpebral  fissures,  relatively  narrow ;  nose, 
long ;  nasal  septum  presents  a  spur  surmounting  a  curvature  to  the 
left;  beard,  red  sprinkled  with  gray.  Ears,  moderate  in  size; 
normally  implanted;  helices,  broad,  fiat;  fossae  scaphoidese,  narrow 
and  in  right  ear  obliterated  inferiorly ;  tragi,  small ;  lobules,  adherent, 
especially  on  right  side. 

Oroscopy. — Lips  are  thick  and  parted  (patient  is  chiefly  a  mouth- 
breather)  ;  teeth,  irregular ;  tongue,  normal ;  palate,  moderately  high- 
arched,  no  ridg^ ;  uvula,  short ;  veliun  and  fauces,  normal. 

Larnygoscopy.* — Lamyx  large  andpomum  Adami  prominent ;  epi- 
glottis, large,  symmetrical,  hypersemic ;  false  cords,  swollen ;  true 
cords,  right,  congested,  motility  diminished ;  left,  normal ;  apposition, 
fair ;  ary teno-epiglottic  folds  very  thin ;  pyriform  fossae,  deep ;  tracheal 
rings,  plainly  visible. 

Posterior  Rhinoscopy. — Left  nans  much  contracted  by  curvature  of 
septum. 

Ophthalmoscopy . — Marked  hypermetropia  in  both  eyes;  fundi, 
normal. 

The  Trunk. — Droop  of  shoulders  has  been  referred  to ;  left  shoulder 
somewhat  higher  than  right  because  of  slight  dorsal  laevo-scoliosis ; 
compensatory  lumbar  dextroscoliosis ;  gait,  shambling,  with  moderate 
inclination  of  body  to  right  side.  Thorax:  Dulness  at  both  lung 
apices  but  no  corresponding  rational  syniptoms ;  heart  area,  normal ; 
pulse,  84,  and  in-egular;  fii*st  sound,  blowing — slight  aortic  stenosis. 
Abdomen. — Liver  dulness  extends,  in  mammary  line,  from  6' 
costal  cartilage  to  one  inch  below  free  border  of  ribs.  Stomach  area, 
dull.     Genitals,  noi*mal. 

♦One  of  a  series  of  cases  examined  with  a  view  to  studying  the  larnyx  of 
deg^enerates. 
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Extremities.  — Normal, 

Motility. — Muscular  strength  even^where  good.  Electrical  re- 
actions, normal.  Reflexes — ^patellar,  almost  absent,  slight  jerk  elic- 
ited by  "reinforcing;"  wrist  jerks,  moderate ;  pupillary  reactions  to 
light  and  accommodation  rather  sluggish,  consensual  and  sympa- 
thetic reflexes,  fair. 

Sensibility. — Normal  to  all  tests.  No  areas  of  anaesthesia  nor  of 
hyperaethesia  (no  globus  hystericus,  nor  headaches,  but  head  some- 
times feels  numb).     No  "reflex  cause"  for  the  spasms  can  be  found. 

Urine  contains  a  trace  of  albumen,  numerous  calcium  oxalate 
crystals,  a  few  leucocytes.     Heemoglobin,  75  per  cent. 

II. — Simple  Senile  Paraplegia, 

Gowers*  describes,  under  this  title,  cases  of  gradually 
developing  and  slowly  progressive  simple  weakness  of 
the  legs,  occurring  late  in  life  (after  40,  usually  after  50), 
and  characterized  by  stiffness  and  slowness  of  movement 
without  wasting,  sensory  disturbances  or  reflex  alteration. 

The  following  is  such  a  case : 

No.  2458. — J.  T.,  male,  admitted  April  29,  i8g6;  senile  dementia. 
Age,  86;  widowed;  six  children;  youngest  age  53,  four  living;  by  oc- 
cupation, a  builder;  nativity,  England ;  of  parents,  England.  Family 
history,  negative — no  insane  relatives.  Used  alcohol  and  tobacco 
excessively.     Common  school  education. 

History  Previous  to  Admission. — Mental  condition  had  been  devel- 
oping gradually  for  ten  years,  coincident  with  the  progress  of  a 
**  partial  paralysis."  Had  become  quite  feeble  but  until  recently 
got  about  \vith  the  aid  of  two  canes.  Memory  very  poor.  Would 
wander  about  the  street  and  lose  his  way.  Made  threats ;  attempted 
injury  to  members  of  his  family.  Imagined  he  was  fighting  with  some 
boys  nearly  all  the  time ;  imagined  he  was  teaching  school.  Sleepless ; 
cried  "murder"  at  night;  thought  .someone  was  trying  to  kill  him; 
tore  clothing  and  bedding. 

On  Admission. — Garrulous,  voluble,  but  coherent;  easily  provoked. 
Did  not  appreciate  surroundings.  Large  frame;  dev*elopment  and 
nutrition,  fair.  Senility  well  advanced.  Hair,  gray.  Toothless. 
Eyes,  blue;  reacted  fairly  well  to  light,  poorly  to  accommodation; 
pupils  contracted.  Lungs,  expansion,  excellent;  respirator}*  murmur, 
good.  Circulation — Heart,  hypertrophied ;  sounds  scarcely  audible; 
apex  impaction  feeble;  puLse  80.  Arteries  atheromatous:  arterioles 
of  face  dilated.  Circulation  in  extremities  ver>'  poor.  Tongue 
coated ;  bowels  constipated ;  appetite  good.  Gait  feeble  and  paralytic. 
Temperature,  96*  F.      Weight,  137, 

♦Diseases  of  the  Nervous  System,  18^5.  Voi.  1.  p.  470.  "Centralblatt  fiir 
Nervenkraiikheiten.''  1890. 


26  hrickner:  un'COmmon  nervous  affections. 

Subseqiit'pit  History. — Remained  in  bed  because  of  paralysis, 
which  slowly  increased.  Physical  health  gi-adually  failed.  Demen- 
tia progressed.  Unappreciative,  resistive,  restless,  sometimes  noisy. 
Would  fall  out  of  bed.  Illusional.  Failed  to  recognize  his  son. 
Symptoms  of  chron  ic  nephritis  with  exudation.  As  examined  from  time 
to  time,  urine  was  yellowish-red  to  red,  in  color ;  odor,  normal ;  sp.  gT-  • 
loi 5-1020;  reaction,  acid;  albumen  in  variable  quantity;  urea  1.2  per 
cent  to  2. 1  per  cent ;  granular  casts ;  leucocytes ;  sometimes  red  blood 
corpuscles.  On  November  10,  urine  was  alkaline  and  contained 
bacteria. 

On  June  2d  Mr.  T.  developed  a  mild  gastritis.  Inflammation 
spread  to  duodenum,  producing  enlargement  of  the  liver  and  icterus. 
At  various  intervals,  thereafter,  the  patient  had  attacks  of  catarrhal 
jaundice,  with  constipation  and  febrile  elevation  of  two  to  four  degrees 
F.,  sometimes  with  vomiting.  Such  attacks  were  u.sually  aborted 
promptly  by  castor  oil.  They  became  more  frequent  and  more  ob- 
stinate, however,  towards  end  of  October,  by  which  time  Mr.  T.  had 
become  very  helpless  and  very  demented.  On  November  1 1,  patient 
suddenly  became  worse,  developed  icterus,  died.     Autopsy  refused. 

Throughout  the  disease  the  paralysis  was  confined  to 
the  legs.  No  sensory  symptoms  could  be  elicited.  At 
first  Mr.  T.  was  able  to  get  about  with  some  assistance. 
Latterly,  however,  his  legs  failed  to  offer  him  any  support. 
Sensibility  remained  normal  so  far  as  ascertainable. 
Knee  jerks  were  slightly  exaggerated ;  no  ankle  clonus. 
Towards  the  end  the  muscles  and  skin  became  markedly 
atrophied,  but  equally  so  throughout  the  body,  and  not 
beyond  what  might  be  expected  in  a  patient  of  such 
advanced  age  and  debility. 

An  interesting  symptom  developing  at  this  time  was 
stiffness,  contractures  at  the  knees  and  hips,  and  rigidity 
of  the  trunk  and  neck.  The  combination  of  stiffness  and 
weakness  simulated  that  of  paralysis  agitans.  As  Gowers 
states  it,  '*  the  condition  of  the  legs  resembles  that  in  cases 
of  paralysis  agitans  without  tremor,  in  which  the  malady 
is  manifested  only  by  weakness  and  stiff,  slow  movements 
of  the  limbs,  face  and  trunk,"  and,  further,  **this  senile 
paraplegia  is  probably  a  partial  development  of  the  morbid 
process  of  that  [Parkinson's]  disease;  instead  of  being- 
general  it  is  limited  to  the  legs." 

On  the  theory  which  he  suggests,  that  paralysis  agitans 
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may  depend  on  changes  in  the  motor  cells  of  the  cortex 
without  secondary  degenerations  of  the  pyramidal  fibres, 
this  authority  can  readily  reconcile  **  simple  senile  para- 
plegia" and  shaking  palsy  pathologically,  by  conceiving 
that  in  the  former  affection  the  degeneration  of  the  motor 
cortical  cells  is  limited  to  the  leg  centres. 

*'  Simple  senile  paraplegia"  is  rare  in  general  practice. 
Perhaps,  however,  it  is  somewhat  more  common  among 
such  patients  as  Mr.  T. ,  with  senile  dementia  and  general 
enfeeblement.  It  must  be  admitted,  too,  that  the  demen- 
tia was  probably  largely  responsible  for  the  rigidity,  and 
that  the  asthenia  added  to  the  motor  weakness. 

III.  — A  taxic  Paraplegia . 

**  Chronic  spinal  lesions  are  apt  to  overflow  the  tract 
from  which  they  originally  started  or  consentaneously  to 
invade  several  portions  of  the  cord.  In  this  way  arise 
atypical  cases,  offering  during  life  contradictory  symptoms 
of  spinal  disease.  "* 

Sometimes  the  pathologist  finds,  in  cases  of  locomotor 
ataxia,  beginning  or  even  advancedf  degenerations  in  the 
lateral  columns  of  the  cord  which  gave  little  or  no  indica- 
tions to  the  clinician.     The  microscopical  findings  in  such 
cases   have   been  reported  by   Pierret,!   Westphal,g   and 
others.     Conversely,   symptoms   of  lateral  sclerosis  may 
obscure  those  of  a  (limited)  co-existing  posterior  degenera- 
tion.     Usually,  however,  when  there  exists  a  **  combined 
sclerosis"  of  both  lateral  and  posterior  columns  it  mani- 
fests itself  by   a  variable  but  fairly   typical  mixture  of 
spastic-paretic  and  ataxic  symptoms.     Inherited,  such   a 
sclerosis  is  recognized  in  the  form  of  **  Friedreich's  hered- 
itary ataxia;"  acquired,  the  lesion  presents  a  morbid  symp- 
tom-complex, to  which  Gowers  aptly  attaches  the  name 
*  *  ataxic  paraplegia. " 

•H.  C.  Wood  in  Pepper's  System  of  Medicine,  Vol.  I,  p.  793. 

+c.  g.,  a  posterior  sclerosis  in  the  lumbar  root  zone  will  be  marked  by  ab- 
d«nce  of  knee-jerk  despite  the  co-existence  of  a  lateral  sclerosis,  as  in 
X^^jerine's  case :  Arch.de  Physiol.,  November  15,  1884. 

tArch.  de  Physiologic,  Vol.  IV,  1871-72. 

§Arch.  ftlr  Psychiatrie,  Vols.  VIII  and  IX,  1878-7Q.  Summary  of  cases  by 
J  .  A.  Ormerod  in  '*  Brain,"  i88.s,  p.  no. 
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Case  No.  1721. — P.  K.,  male;  admitted  to  St.  L.  S.  H.  June  5th, 
1894;  dementia;  age,  49;  nativity,  Ireland;  of  parents,  Ireland;  39 
years  in  U.  S. ;  unmarried;  sailor,  then  farmer.  Drinks  occasionally ; 
chews  tobacco.  First  attack;  duration  on  admission,  about  seven 
months.  Alleged  cause,  dissipation.  Family  histor>%  negative;  no 
insane  relatives;  no  history  of  syphilis.*  Accompanying  disease, 
rheumatism.     Has  had  malaria. 

Medical  certificate  g^ves  the  only  history  previous  to  admission: 
**No  memor>'  for  recent  events.  Said  he  could  not  drink;  that  his 
mind  was  in  a  whirl.  Denied  selling  his  interest  in  some  property, 
when,  in  fact,  he  sold  it  some  years  ago  and  wasted  the  money." 
' '  Did  nothing  except  in  answer  to  questions.  Held  a  piece  of  pa|>er 
in  his  hands  which  he  kept  folding  and  unfolding,  and  crushing  in  a 
nervous  manner."  Exhibits  a  *•  vacancy,  loss  of  interest  in  himself 
and  surroundings.  Filthy  and  slovenl}'  in  appearance.  Somewhat 
emaciated.  Unsteady  in  his  walk.  Had  a  silly  laugh  and  appear- 
ance of  dementia.  Will  not  sleep  in  his  room  but  prefers  to  sleep  in 
the  bam."  ••  Sometimes  will  sleep  all  day  and  not  come  to  his  meals. 
Cross  and  ugly  towards  children." 

On  admission  patient  was  quiet  and  dull.  Memory  for  recent 
events  very  defective ;  could  not  tell  the  year  or  name  of  month. 
Physical  condition  strong.  Weight,  150  pounds.  Bowels,  normal. 
Appetite,  good.  Eyes,  blue ;  pupils,  contracted.  Tongue,  tremulous. 
Speech,  coherent.  Gait,  steady  [?.J  Heart  sounds,  rough;  pulse,  69. 
Lungs,  normal.  Skin,  filthy ;  pimples  on  body.  General  paralysis 
was  suspected. 

After  admission  patient  worked  in  laundry  for  several  months,  al- 
though he  was  dull  and  complained,  from  time  to  time,  that  his  head 
was  "  mixed  up."  On  the  ward  he  .sat  quietly  in  one  place  and  spoke 
only  in  answer  to  questions.  In  February,  1895,  his  physical  health 
began  to  fail  and  he  discontinued  the  latmdry  work.  In  March, 
1895,  he  was  noted  as  being  anaemic  and  physically  weak.  April, 
1895,  "Has  been  in  bed  two  weeks  with  a  mild  febrile  attack."  Novem- 
ber, 1895,  *•  Is  becoming  very  ataxic.  Seldom  speaks.  Will  stare  at 
a  newspaper  for  hours  together."  May,  1896,  "Has  been  suffering 
from  severe  sore  mouth,  which  has  improved  slowly." 

Notes  from  an  examination  ^  July  2j,  /S(}6,  (Dr.  Somers):  More  or 
less  ataxia  in  gait  for  over  a  year.  Lately  gait  has  been  very  ataxic, 
spastic,  tottering.  Walks  with  legs  spread  apart  and  knees  stiff ;  feet 
drag  along  the  ground ;  right  leg  (which  appears  to  be  the  more  affect- 
ed) is  swung  around  in  a  wide  arc.  Exhibits  inability  to  turn  around 
quickly,  throws  anns  out  as  if  seeking  support.     Romberg's  symp- 

♦"History  of  syphilis  rare,"  Gowers,  Osier.  Struinpell,  Starr  versus 
probably  "many  of  these  cases  are  really  cases  of  spinal  syphilis,"  L.  C.  Gray, 
Mental  and  Nerv.  I)is.,  i8g.?,  p,  264.  See  also  "Spinal  Syphilis"  in  Wood's  Syph. 
of  Nerv.  System. 
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lorn  well  marked ;  gait  wavering  when  eyes  are  closed.  No  girdle 
sensation  or  lightning  pains.  No  disorder  of  special  senses.  Sensa- 
tion, normal :  localization  of  sensation,  quick  and  accurate.  Plantar 
and  gluteal  reflexes,  normal.  Only  injury  patient  can  recall 
is  the  one  to  his  head  (t^/V/^  infra).  No  stigmata  of  degeneracy. 
Eyes,  deeply  set ;  vision,  normal ;  reflex  to  light,  good ;  to  accommo- 
dation, sluggish. 

On  October  26,  1896,  patient  slipped  and  fell  to  the  floor,  strik- 
ing on  his  right  hip  and  producing  an  intracapsular  fracture 
of  the  femur,  which  has  since  confined  him  to  his  bed.  The 
existence  of  this  injury  added  to  the  difficulties  of  the  recent  exam- 
ination, detailed  below,  and,  perhaps,  .subtracted  from  the  entire 
accuracy  of  the  data  then  obtained.  On  October  30,  nine  c.  c.  of 
cerebro-spinal  fluid  were  withdrawn  by  lumbar  puncture,  Avith  no  ill- 
effect  and  no  noticeable  improvement. 

Present  Condition. — Patient  is  quiet,  dull,  somnolent,  unappreci- 
ative  of  surroundings.  He  dozes  much  of  the  time,  sometimes 
complains  of  feeling  exhausted  and  easily  tires  after  a  brief  examina- 
tion Memorv  for  recent  events  lost ;  can  not  recall  incidents  three 
hours  old ;  memory  for  early  events,  very  poor — can  give  but  little  of 
his  history,  can  not  recall  when  he  came  to  the  hospital,  nor  how  he 
injured  his  hip.  Unable  to  concentrate  his  attention  on  any  subject 
for  more  than  a  few  minutes  at  a  time      Rather  childish. 

There  is  a  depressed  scar  over  frontal  bone,  to  the  left  of  the 
middle  line  and  just  in  front  of  the  coronal  suture.  Scar  is  half  an 
inch  long,  a  quarter  of  an  inch  wide  and  an  eighth  of  an  inch  deep. 
Patient  says  it  is  the  result  of  a  trauma  inflicted  in  infancy. 

General  physical  condition  is  fair;  the  muscles  are  somewhat 
flabby,  however,  and  there  is  an  ichthyosis  simplex  on  forearms,  legs 
and  feet — more  marked  on  the  right  side  than  on  the  left. 

Examination  of  thorax  and  abdomen,  negative.  Pulse  is  slow, 
full,  regular  and  of  good  tension.  Slight  arterial  thickening. 
Bowels  fairly  regular;  appetite  good. 

Examination  of  the  right  hip-joint  under  chloroform  narcosis 
reveals  bony  crepitus  at  the  neck  of  the  femur.  Top  of  right 
trochanter  major  is  three-fourths  of  an  inch  above  N^laton's  line 
with  corresponding  shortening  of  the  limb.  Hip  and  knee  are  semi- 
flexed and  the  extremity  is  abducted  and  rotated  out.  Exten.sion  of 
right  thigh  or  leg  produces  marked  flexor  spasm  and  fibrillary 
twitchings  in  the  calf.  Attempts  at  walking  bring  on  a  corresponding 
clonic  spasm  whenever  the  right  foot  touches  the  ground. 

Superficial  Reflexes. — Plantar  reflex,  exaggerated;  cremasteric 
and  gluteal,  normal ;  abdominal,  ••epigastric,"  ••dorsal"  and  ••lum- 
bar," absent;  ••scapular,"*  slight.     A  light  blow  on  the  cheeks  pro- 

^Gowers:  Diagnosis  of  Diseases  of  the  Brain  and  Spinal  (^ord.  William 
Wood  A  Co.  2885,  pp.  aao  et  seq.  Dis.  of  Nerv.  Syst.,  1895,  Vol.  I,  pp.  14  and  15. 
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duces  contractions  of  all  the  facial  muscles  (especially  the  levator 
menti),  the  platysmae  and  the  triceps  cubiti. 

Deep  Reflexes* — The  knee-jerks  are  markedly  exaggerated,  and 
may  be  demonstrated  by  very  gentle  taps.  Ankle-clonus  is  pro- 
nounced on  both  sides,  but  Gowers'  "front-tap  contraction"  can  not 
be  elicited.  Tibiales  antici  muscles  contract  in  response  to  a  blow 
over  their  bellies.  The  deltoid,  bicipital  and  tricipital  reflexes  are 
very  pronounced  and  easily  evoked.  The  deep  reflexes  of  the  fore- 
arm muscles  are  correspondingly  exalted,  notably  the  supinator- 
longus  jerk;  there  is  no  wrist  or  finger-clonus,  however.  In  the 
upp>er  extremities  the  myotatic  irritability  is  somewhat  more  pro- 
nounced on  the  right  side  than  on  the  left.  There  is  a  moderate  but 
distinct  jaw-reflex.  A  fine  tremor  of  the  tongue  may  be  noted,  but 
there  is  no  tremor  of  the  face.     Articulation  is  normal. 

Electrical  Tests. — There  is  no  reaction  of  degeneration;  but  the 
responses  to  both  galvanism  and  faradism  are  somewhat  below  the 
normal. 

Muscular  Power  is  moderately  diminished  in  the  lower  ex- 
tremities. The  flexors  of  the  wrists  and  fingers  are  feeble  and  the 
••grip"  in  the  right  hand  is  especially  weak.  There  is  no  "cramp- 
like  spasm  on  an  attempt  to  use  the  hands."  No  muscular  atrophy 
can  be  made  out,  beyond,  perhaps,  a  slight  wasting  of  the  small 
muscles  of  the  hands. 

Ataxic  Symptoms,  as  presented  while  walking,  have  been  noted 
above.  They  are  just  as  evident  when  the  patient  is  recumbent  (a 
diagnostic  point  on  which  Gowers  lays  much  stress).  Nor  can  the 
inco- ordination  of  movement  in  either  the  upper  or  the  lower  extrem- 
ities be  confounded  with  "intention  tremors,"  which  latter  are  entirely 
absent.  The  ataxia  is  easily  demonstrated  by  the  familiar  tests ;  in 
the  handwriting  and  in  attempts  to  draw  simple  geometrical  figures, 
it  is  characteristic. 

^sthesiometry, — No  areas  of  anaesthesia  can  be  found.  Sensi- 
bility to  light  and  to  heavy  pressure  is  normal  and  alike  on  both  sides 
of  the  body.  The  localization  of  sensations  is  everywhere  accurate. 
Examination,  by  means  of  Carroll's  aesthesiometer,  for  the  deter- 
mination of  distances  on  various  parts  of  the  body  at  which  two 
points  of  contact  must  be  apart  in  order  to  be  separately  recognized, 
gives  contradictor}"-  results,  largely  attributable  to  the  patient's  inca- 
pacity to  concentrate  his  attention,  but,  in  general,  it  may  be  said 
that  two  points  must  be  further  apart  than  normal  in  order  to  be 
dissociated.  On  the  tongue,  however,  at  the  finger  tips,  and  over 
the  thenar  and  hypothenar  eminences,  sensibility  to  touch  is  normal. 
Sharp  points  of  contact  are  dissociated  at  shorter  distances  than  are 

♦Compare  schemes  of  localization  of  spinal  reflexes,  Peterson,  N.  Y.  Med. 
Record.  Nov.  12,  1802. 
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the  sensations  of  blunt  objects.  Pain  and  temperature  sensibilities, 
as  determined  by  rough  tests,  are  normal.  There  is  no  delay  of  sen- 
sibility, although,  again,  no  accurate  instruments  were  employed  to 
determine  this  point.  Hypersesthesia,  polyaesthesia,.  allochiria — are 
absent. 

Except  in  the  injured  hip,  the  patient  complains  of  no  pains.  Nor 
does  he  experience  any  tingling,  numbness  or  other  abnormal 
sensation. 

The  Eyes  present  no  external  abnormality  other  than  a  very  slight 
ptosis  of  the  right  lid.  No  nystagmus.  The  pupils  are  unequally 
contracted ;  right,  3. 5  mm. ;  left,  2. 5  mm.  They  react  fairly  to  light, 
better  to  accommodation ;  the  consensual  and  sympathetic  reflexes 
are  normal.  Irides,  normal.  Ophthalmoscopic  examination  gives 
the  following  results:*  Hyperopic  astigmatism  of  both  eyes,  more 
marked  in  the  left;  optic  discs,  round,  with  distinct  margins  and  nor- 
mal excavations ;  the  right  disc  is  a  little  congested ;  arteiies,  of  good 
size,  not  tortuous,  and  present  normal  reflexes ;  veins,  rather  large 
in  the  right  fundus,  normal  in  the  left;  reflex  from  choroid,  dark  in 
the  right  eye,  light  in  the  left. 

The  cranial  nerves  are  unaffected. 

Analysis  of  ike  Urine  on  two  successive  days  gives  the  follow- 
ing: First  day,  color  milky;  odor  normal;  reaction,  acid ;  sp.  gr. , 
1030;  urea,  3. i  per  cent;  no  albumen ;  no  ^fugar;  abundant  amorphous 
urates;  uric  acid  cry.stals ;  a  few  epithelial  cells.  Second  day,- color 
yellowish  brown;  odor  normal;  reaction,  acid;  sp.  gr.,  1024;  urea,  2.7 
per  cent ;  no  albumen  ;  no  sugar ;  bacteria,  leucocytes,  calcium  oxal- 
ate cr\'stals,  vesical  epithelium.  There  are  no  bladder  symptoms. 
Sphincters  unaffected. 

In  the  slow  progress  of  the  disease  and  in  the  array  of 
symptoms  this  case  is  much  like  the  clinical  type  of  a  com- 
bined sclerosis.  It  is  especially  interesting,  however,  in 
that  the  lesion  is  extensive,  and  that  both  the  ataxic  and 
the  spastic  symptoms  are  distinctly  developed  and  sepa- 
rately recognizable.  The  failure  of  memory  which  ac- 
companies some  cases  of  ataxic  paraplegiaf  has  become, 
in  this  patient,  the  most  prominent  feature  of  an  advancing 
dementia. 

It  would  seem  that  the  spinal  lesion  and  the  mental 
affection  began  to  manifest  themselves  at  about  the  same 
time  and  have  progressed  hand  in  hand.  The  combina- 
tion of  psychic  and  somatic  phenomena  is  suggestive. 

♦  Confirmed  by  my  colleague.  Dr,  Prank  G.  Hyde. 
tOowers*  Dis.  of  Nerv.  Syst.,  Vol.  I,  p.  4^5. 


THE  INSANITY  OF  TWO  SISTERS. 
By  R.  M.  Elliott,  M   D., 

Medica.1  Superintendent,  Long  Island  State  Hospital. 

It  is  not  uncommon  to  find  in  a  public  institution  for  the 
insane,  with  a  population  of  five  hundred  or  more,  in- 
stances where  two  or  more  members  of  one  family  are 
under  treatment  at  the  same  time.  But  it  is  extremely  rare 
to  find  two  members  of  a  family  committed  on  the  same  date, 
manifesting  symptoms  almost  identical,  and  such  a  case  is 
rendered  all  the  more  interesting  when  the  symptoms  are 
characterized  by  chronic  and  systematized  delusions. 

Dr.  Peterson,  in  the  Alienist  and  Neurologist  of  Janu- 
ary, 1890,  describes  paranoia  occurring  in  two  sisters, 
where  ideas  of  persecution  developed  simultaneously,  and, 
later,  hallucinations  of  hearing,  taste  and  smell.  Both  had 
an  eruption  of  acne  on  the  face  which  was  aggravated  by 
picking  and  the  use  of  wet  cloths  at  night  to  prevent 
poisonous  vapors  entering  their  lungs. 

The  following  is  the  history,  so  far  as  can  be  ascertained, 

and  symptoms  of  two  sisters  who  were  admitted  to  the 

Long  Island  State  Hospital  on  December  i6th,  1895: 

J.  W.,  aged  75,  widowed;  no  children;  nativity,  Scotland;  occu- 
pation, housekeeper;    habits,  temperate;    family  history-,    negative; 
duration  of  attack,  unknown.     She  left  her  home  in  Scotland  about 
forty-five  years  ago  for  Melbourne,  Australia,  where  she  conducted 
a  millinery  establishment.     After  a  residence  of  nearly  twenty  years 
there,  she  failed  in  business  and  came  to  America  to  join  a  sister  who 
was  living  in  Brooklyn,  and  the  two  have  lived  together  constantly 
ever  since,    supporting  themselves   by  keeping  a     boarding-house. 
Fifteen  years  ago  she  sustained  an  injury  to  the  face  when  alight- 
ing from  a  stage  in  New  York,  and  sued   the  company  for  $10,000 
damages.     She  claims  to  have   received   a    judgment  for  §30,000, 
which   is,  evidently,  a  delusion.     She  asserts  that  when  brought  to 
the  Kings  County  Hospital,  just  prior  to  committal  here,  she  had  in 
her  dress  pocket  newspaper  clippings  containing  a  full  account  of  the 
litigation      Efforts  were  made  to  obtain  these  clippings,  but  we  were 
informed  by  the  hospital  authorities  that  her  clothing  was  consigned 
to  the  flame.^,  in  consequence  of  being  infested  with  vermin.     This 
is  to  be  regretted,  as  the  clippings,  which  we  have  everj'  reason  to 
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believe  were  there,  would  have  furnished  important  information  in 
connection  with  their  present  arguments  and  beliefs.  She  further 
asserts  that  she  was  defrauded  out  of  the  $30,000  by  the  then  district 
attorney  who  forged  her  signature  and  obtained  the  money  from  the 
bank.  To  escape  prosecution,  she  states  that  he  purchased  a  certain 
house  in  Brooklyn,  valued  at  about  $10,000,  anti  deeded  it  to  her. 

Her  sister  is  a  maiden  lady  aged  65,  and  came  to  Brooklyn  from 
Scotland  thirty-six  years  ago  where  she  has  resided  continuously  ever 
since.  She  tells  precisely  the  same  story  regarding  the  litigation, 
defraudation  and  the  ow^ning  of  the  house.  In  addition  to  these 
delusions,  they  both  have  auditory  hallucinations,  which  were  not 
manifested,  however,  for  some  time  after  admission.  They  say  that 
certain  physicians  and  others  whom  they  have  talked  with  have  told 
them  that  the  house  is  theirs  and  that  they  are  to  be  liberated. 

There  is  nothing  in  their  case,    beyond  this  irrational 

story,  that   would   attract   attention.     They    are   women 

of  meagre   education,  but  are   able   to   read   and   write. 

I'hey  retain  their  racial  characteristics  to  a  marked  extent, 

Notwithstanding   their   long    residence    in   this  country. 

^here  is  a  slight  general  mental  enfeeblement  in  both,  but 

^^   n:iore   in   the   case  of  the  older  one  than  we  would 

GA'P^cX.  to  find  in  a  person  of  her  age  under  normal  condi- 

l//)r/^^'       The  memory  in  both  is  well  preserved.    Were  they 

^Q  <!liscontinue   talking  of   their  delusions,  mental  disease 

wouild    not  be  suspected.     Their  physical  condition  may 

be  i>o.id  to  be   fair.     The  older  one    is  troubled  more  or 

less   with  chronic  rheumatism  and  her  sight  is  considerably 

inip>a.i  red.     She  has  complained  of  a  numbness  involving 

the     le-ft    hand  and  a   lack  of  strength  in  the  fingers — a 

precijirsQj.^  perhaps,  of  cerebral  apoplexy.     The   younger 

^^^  IS   rather  emaciated  and  somewhat  anaemic. 

^^    fact  that  there  seemed  to  be  a  sort  of  logical  basis 

'^^^  <^st  of  their  statements,  combined  with  the  remark- 

^     Coincidence  of  their  being  sisters,  prompted  us  to 

^    f^xirther  inquiry  into  the  circumstances.     They  gave 

^^^x*ence  the  name  of  the  ex-district  attorney  (already 

^^i3^  to),  a  prominent  lawyer  in  Brooklyn,  and,  in  reply 

^^^xnmunication  from  us,  he  stated  that  he  knew  noth- 

°^  ^f    the  women  except  that  for  years  they  had  made 

^    ^^ci    offices  and  law  offices  in  Brooklyn  and  New  York 

^^^ —  2 — NO.   I — c. 


34  ELLIOTT:    THE  INSANITY  OF  TWO  SISTERS. 

City  their  daily  visiting  places;  that  courtesy  had  com- 
pelled him  to  answer  not  less  than  one  hundred  letters 
concerning  them,  and  that  they  desired  to  have  indicted  a 
certain  judge  and  other  distinguished  persons  who  they 
claimed  had  cheated  them  out  of  a  large  sum  of  money. 

The  police  authorities  informed  us  that  they  rented  the 
house  which  they  imagine  themselves  to  own,  and  were  dis- 
possessed for  non-payment  of  rent.  Then  they  burst  open 
the  doors  and  took  possession  again,  which  caused  their 
arrest  and  arraignment  for  malicious  mischief,  and  they 
were  held  to  await  the  action  of  the  grand  jury.  Subse- 
quently their  mental  condition  was  looked  into  and 
insanity  discovered. 

Since  admission  they  have  kept  together  constantly, 
having  little  or  nothing  to  do  with  any  of  the  other 
patients.  Whenever  a  medical  officer  is  within  sight  they 
demand  a  hearing  and  persist  in  telling  him  that  they  are 
not  lunatics  and  are  being  wrongfully  detained.  At  these 
times  the  younger  one  frequently  becomes  excited  and 
abusive,  particularly  when  told  that  the  house  does  not 
belong  to  them.  The  hospital  physicians  are  now  in- 
cluded in  the  conspiracy  to  cheat  them  out  of  their 
property,  which  they  say  is  the  reason  they  are  not  given 
their  liberty. 

It  is  probable  that  one  of  these  sisters  is  the  victim  of 
*  ^Communicated  Insanity,  "*  but,  in  the  absence  of  sufficient 
history,  it  is  difficult  to  determine  which,  and,  in  both, 
hereditary  predisposition  would  appear  to  be  strongly 
suggested. 


*  See  Tuke'8  Dictionary  of  Psychological  Medicine. 


ON  THE  USE  OF  PICRO-FORMALINE    IN  CYTO- 

LOGICAL  TECHNIQUE. 

(A  Preliminary  Communication). 
By  Arnold  Graf,  Ph.  D.  , 

Associate  in  Biology,  Pathological  Institute  of  the  New  York  State  Hospitals. 

In  applying  cytology  or  the  science  of  the  cell  to  the 
elucidation  of  the  problems  of  pathology,  whether  human 
or  comparative,  accurate  and  painstaking  methods  of 
preservation  and  staining  are  of  primal  importance.  The 
whole  technique  of  the  modern  cellular  biologist  is  in  de- 
cided contrast  to  the  loose  and  comparatively  careless 
methods  subservient  to  the  investigation  of  pathological 
histology,  which,  until  recently,  was  concerned  with  the 
topographical  study  of  communities  and  groups  of  cells, 
rather  than  with  the  study  of  the  cell  as  an  individual. 

The  technique  of  the  cytologist,  having  for  its  object  the 
demonstration  of  the  wonderfully  intricate  internal  organiz- 
ation of  the  cells,  requires  methods  of  the  utmost  delicacy, 
accompanied  by  accurate  data  of  the  manipulations  at 
each  stage  of  the  fixation  and  preservation  of  the  tissues. 
Some  of  the  older  methods  used  in  the  conventional 
modes  of  preservation  for  the  study  of  pathology  as,  for 
example,  Miiller's  fluid,  while  they  may  present  a  very 
perfect  view  of  the  topographical  relation  of  groups  of 
cells,  destroy  the  finer  internal  structure  of  the  individual 
cells  and  are  utterly  worthless  for  cy to- pathological 
studies. 

On  the  other  hand,  even  with  the  more  refined  methods 
of  fixing  tissues  for  cytological  study,  if  these  methods 
are  not  used  with  the  experience,  judgment  and  care 
which  can  only  be  obtained  by  studying  cytology  as  a 
science,  a  number  of  intra-cellular  artifacts  may  be  pro- 
duced which  may  be  mistaken  for  pathological  changes. 

Finally,  it  is  not  sufficient  to  describe  the  action  of  the 
great  mass  of  different  fixing   and  preserving  fluids  as 
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being  '*good,"  ** excellent,"  etc.,  for  this  or  that  tissue^ 
but  careful  drawings  should  be  submitted  to  show  exactly 
what  has  occurred  in  every  structure  of  the  cell. 

In  order  to  accumulate  more  exact  data  of  the  action  of 
cytological  fixing  reagents,  during  the  summer  of  1896  I 
began  to  investigate  at  the  Marine  Biological  Laboratory 
at  Wood's  Holl,  Mass.,  the  influence  which  different 
fixing  fluids  exercise  upon  the  finest  cell  structures  with 
regard  lo  their  preservation  and  subsequent  staining 
affinities. 

This  work  will  naturally  take  a  long  time  for  its  com- 
pletion, and  I  present  the  following  notes  in  order  to 
publish  the  formula  of  a  new  fixing  fluid  which  I  have 
found  to  be  so  excellent  that  it  ought  to  be  given  over  to 
investigators  without  delay. 

In  pursuing  these  investigations  on  the  action  of 
various  cytological  fixing  media,  I  have  commenced  with 
invertebrate  material,  because  here  the  cells  are  most 
favorable  for  investigation;  they  are  larger  than  in  the 
higher  animals  and  the  intra- cellular  organization  is  much 
more  distinct.  The  continuation  of  these  studies  in  the 
higher  vertebrates,  especially  man,  can  then  be  under- 
taken successfully,  for  the  final  object  of  the  work  is  to 
determine  the  best  and  most  practicable  set  of  cytological 
fixing  media  for  the  human  tissues,  especially  the  nervous 
system. 

In  investigating  the  changes  in  the  nervous  system 
accompanying  insanity  from  the  standpoint  of  cytology, 
it  is  of  fundamental  importance  that  a  work  of  this  kind 
should  be  done  with  the  utmost  care  and  detail. 

The  leech  has  been  selected  to  demonstrate  the  action 
of  picro-formaline  as  a  fixing  reagent,  for  the  histology  of 
this  animal  has  received  much  attention,  and  some  of  the 
cells  are  particularly  well  adapted  for  the  study  of  cyto- 
plasmic structures,  especially  the  cytoplasmic  reticulum. 

Among  the  fluids  which  I  had  previously  used  were 
picric  acid  and  formaline  individually.  I  had  long  since 
found  that  picric  acid  was  a  very  satisfactory  fixing  fluid 
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for  leeches,  with  the  exception,  however,  that  the  reagent 
interfered  with  the  subsequent  staining  affinities  of  the 
tissues  towards  haematoxylin.  The  finest  cell  structures 
stain  much  less  brilliantly  after  fixation  with  picric  acid 
than  after  sublimate  and  other  methods  of  fixation.  Forma- 
line, on  the  other  hand,  admitted  of  a  splendid  after-stain 
with  haematoxylin,  but  was  not  satisfactory,  as  the  finest  cell 
structures  were  destroyed  by  the  use  of  this  preservation. 
Dr.  O.  S.  Strong,  to  whom  I  communicated  these  facts, 
suggested  the  combined  use  of  both  of  these  reagents 
as  a  means  of  combining  the  advantages  of  each  for  cell 
fixation  and  staining. 

Before  reporting  the  results  obtained  by  the  use  of  this 
new  fixative,  the  reason  why  the  structures  appeared 
destroyed  after  the  formaline  fixation  might  be  explained. 
I  distinguish  two  different  kinds  of  fixing  fluids.  There 
is  the  one  category  of  fluids  which  kills  the  cellular 
structures  very  rapidly  without  hardening  them.  To  this 
category  pertain  most  of  the  acids,  e.  g.  picric,  acetic, 
oxalic  and  nitric  acid.  Another  class  of  fixing  fluids  both 
kills  and  hardens  the  cellular  structures.  This  second 
group  includes  corrosive  sublimate,  perosmic  acid,  chrom- 
trioxide  (chromic  acid)  formaline  and  alcohol. 

The  finer  cellular  structures,  e.  g.  cytoplasmic  threads, 
retain  after  the  fixation  with  the  first  kind  of  fluids  a  cer- 
tain plasticity  or  pliability,  which  is  due  to  an  incomplete 
congelation  of  the  globulines  and  nucleo-albumines  of  which 
those  structures  are  for  the  greater  part  composed.  It  is 
evident  that  the  treatment  with  graded  alcohols  after  the 
fixation,  and  the  diosmosis  occurring  thereby  will  be  less 
liable  to  injure  these  structures  because  they  are  by  their 
pliability  able  to  adapt  themselves  to  the  push  and  pull  of 
osmosis. 

If,  on  the  other  hand,  with  the  fixatives  of  the  second 
class  the  albuminoids  are  perfectly  congealed,  the  struc- 
tures become  stiff,  and  if  osmosis  sets  in  during  the  im- 
mersion in  alcohol,  these  structures  are  liable  to  be  easily 
torn  or  distorted  on  account  of  their  rigidity. 
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The  fixing  fluids  of  the  first  class,  then,  like  picric  acid, 
and  the  like,  which  act  more  mildly,  are  to  be  preferred. 

The  mixtures  of  picric  acid  and  formaline  which  I  have 
used  are  as  follows : 

(1)  I  vol.  Picric  acid  sat.  in  HjO+   i  vol.  Formaline  5  per  cent 

(2)  1      »*         "         "       *'  »«     4_   I     **  *'        10         *' 

(3)  I     «♦         »'        '♦       **  '*     +   I     *'  "        ^5         " 

(4)  95     **        **        *'       "  "     -+-  5     *'  '*        ^"^^  strength. 

(5)  90     ••        "        ••       "  •*    +10     •*  ** 

It  was,  moreover,  necessary  to  select  such  an  animal  for 
the  experiment,  the  cytology  of  which  was  perfectly 
familiar  to  me,  and  which  possesses  as  many  different  cell 
elements  of  large  size  as  possible. 

I  have  consequently  selected  Clepsine  nepheloidea  nav, 
sp.  Whitm.  a  small  species  of  leech  which  I  had  previously 
carefully  studied. 

These  animals  (procured  from  a  pond  in  West  Tisbury, 
Martha's  Vineyard,  Mass. )  were  totally  immersed  in  the 
fixing  fluid,  while  living,  and  remained  in  it  for  thirty 
minutes.  Other  specimens  were  immersed  for  two  hours. 
It  might  first  be  useful  to  mention  that  after  a  few 
violent  contractions  the  animal  stretched  out  perfectly^ 
a  fact  that  everyone  who  has  had  occasion  to  work  with 
leeches  will  greatly  appreciate. 

After  this  period  the  animals  were  washed  for  one  hour 
in  a  liberal  supply  of  30  per  cent  alcohol,  then  in  50  per 
cent  alcohol;  70  per  cent  alcohol;  80  per  cent  alcohol; 
and  finally  preserved  in  95  per  cent  and  100  per  cent 
alcohol. 

They  were  carefully  imbedded  in  paraifine  and  sectioned 
with  the  Minot  microtome.  The  thickness  of  the  sections 
was  3  II, 

For  the  staining  of  the  sections  I  used  Heidenhain  Iron- 
Hsematoxylin  method  with  Bordeaux  red  as  a  contrast 
stain.     They  were  mounted  in  Canada  balsam. 

The  differentiation  of  the  cellular  structures  was  re- 
markably good,  and  I  will  now  proceed  to  describe  the 
aspect  which  thfese  structures  presented  after  the  described 
treatment. 
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The  cytoplasmic  threadwork  appeared  extremely  clear 
and  well  differentiated  in  all  the  cells.  The  threads  were 
very  distinct  and  of  a  light  purple  tinge.     (Fig.  i,  th.) 

The  microsomes  stained  darker  and  were  plainly  seen 
not  to  be  enlargements  of  the  cytoplasmic  threads  (as  is 
the  opinion  of  many  authors)  but  to  be  separate  bodies  of 
a  different  substance.  They  are  often  attached  to  the 
threads,  but  many  of  them  are  entirely  free.     (Fig.  i,  m.) 

The  vacuoles  in  the  cytoplasm  of  the  nephridial  cells 
were  very  well  preserved,  and  not  shrunken  at  all.  I  have 
also  been  able,  by  this  method,  to  detect  certain  structures 
in  these  cells,  which  to  my  knowledge  have  not  been 
described  hitherto,  namely,  peculiar  accumulations  of 
thread  substance.  These  are  small  masses  of  homogeneous 
appearance  of  a  light  purple  tinge  possessing  numerous 
processes  which  run  out  imperceptibly  into  the  cytoplasmic 
threadwork.  (Fig.  i,  cm.)  This  discovery  is  of  some 
interest  as  it  shows  us  that  the  thread  substance  is  not,  as 
it  were,  merely  an  intervacuolar  substance,  but  is  a  specific 
organized  body  which  like  the  chromatin  may  be  found  in 
various  structural  stages;  it  may  grow  out  from  common 
centres  in  the  shape  of  fine  threads,  and  these  threads  may 
possibly  be  retracted.  I  do  not  hesitate  to  regard  the 
thread  substance  and  the  microsomes  as  the  living  sub- 
stance par  excellence  of  the  protoplasma. 

This  fact  may  be  the  more  important,  as  it  finds  an 
analogue  in  the  behavior  of  the  so-called,  archoplasma, — 
that  structure  of  the  dividing  cell  which  appears  in  the 
shape  of  an  astral  figure.  In  this  case  the  centre  of  the 
figure  is  occupied  by  a  light  staining  mass,  the  attraction- 
sphere,  from  which  the  cytoplasmic  rays  radiate  toward 
the  periphery  of  the  cell.  It  is  well  known  that  during 
the  different  phases  of  karyokinesis  these  rays  vary 
greatly  in  their  length;  they  may  sometimes  even  be 
totally  retracted  into  the  central  sphere.  This  attraction- 
sphere  likewise  varies  in  size  according  to  the  stages  of 
division  of  the  cell. 

As  the  nephridial  cell  possesses  a  number  of  highly  in- 
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teresting  structures  it  forms  a  splendid  test  object  for  the 
capability  of  the  fixing  fluid  to  differentiate  these  struc- 
tures. I  have  described  the  organization  of  the  nephridial 
cell  at  some  length  in  my  lecture  on  the  physiology  of 
excretion  (Wood's  HoU  Biological  Lectures,  1896)  and 
will  therefore  merely  mention  this  organization  to  the 
extent  of  making  the  matter  clear. 

The  cell  is  pierced  by  a  central  canal,  in  the  wall  of 
which  the  cytoplasmic  threads  arrange  themselves  in  a 
peculiar  manner.  This  arrangement  is,  in  short,  the  fol- 
lowing: We  find  in  the  wall  of  the  intra-celliilar  duct 
ring-fibres  (r.  m.),  placed  at  regular  intervals  running-  all 
around  the  duct  at  right  angles  to  its  longitudinal  axis. 
These  fibres  are  studded  with  coarse  microsomes,  which  are 
also  regularly  arranged  and  which  project  into  the  lumen 
of  the  canal.  Between  the  ring-fibres  we  find  connecting 
bridges  of  fine  cytoplasmic  threads,  running  parallel  to 
the  axis  of  the  duct  (Fig.  2,  c).  The  ring-fibres  are  very 
coarse,  about  six  times  as  thick  as  the  cytoplasmic  fibres, 
and  stain  dark  purple.  The  microsomes,  which  are  about 
four  times  larger  than  the  cytoplasmic  microsomes,  stain 
intensely  blue.  This  whole  exceedingly  delicate  structure 
appears  very  brilliantly  stained  after  the  use  of  the  picro- 
formaline  method.  I  need  only  mention  that  this  apparatus 
is  nothing  but  an  intra-cellular  musculature,  producing  by 
the  contraction  of  its  elements  (ring-fibres)  a  peristalsis 
of  the  central  duct,  by  which  means  the  liquid  contents  of 
the  duct  are  pushed  out  of  the  cell.^ 

The  peripheral  organs  of  the  nephridial  cells  which  I 
discovered  last  summer  are  also  very  well  differentiated 
by  this  method.     (Fig.  3,  p.). 

It  is  with  regard  to  the  nuclear  substances  that  this 
method  gives  the  most  valuable  results. 

We  know  that  the  chromatin  granules  and  the  nucleoli 
of  these  cells  stain  very  intensely  with  ha^matoxylin,  car- 
mine and  the  basic  aniline  dyes,  after  the  use  of  all  the 
known  fixing  fluids,  whereas  the  acid  aniline  dyes  are 
cytoplasmic  stains  par  excellence. 
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I  have  succeeded  with  this  method  in  obtaining  a  diflEer- 
entiation  between  the  chromatin  and  the  substances  which 
compose  the  nucleolus.  The  chromatin  shows,  after 
being  fixed  with  picro-formaline,  no  affinity  to  haematoxy- 
lin,  but  it  stains  very  intensely  with  the  Bordeaux  red. 
The  nucleolus,  on  the  other  hand,  stains  very  intensely  with 
haematoxylin. 

The  nuclear  membrane,  which  usually  stains  very  deeply 
with  haematoxylin,  appears  in  the  picro-formaline  prepara- 
tions bright  red.     (Fig.  4,  m.). 

I  have  not  yet  any  definite  results  as  to  the  staining  of 
the  linin  threads  and  of  the  so-called  oxy-chromatin 
granules. 

In  order  to  recapitulate  I  will  give  a  list  of  the  cell- 
structures  with  their  specific  stain : 

Cytoplasmic  threads  (Fig.  I,  th.),        -        -        -  Light  purple. 

Threads  of  the  peripheral  organs  (Fig.  3,  p.),         -  Bright  red. 
Ring  threads  of  theintra-celiular  duct  (Fig.  2,  r  m.),  Dark  purple. 

Cytomicrosomes  (Fig.  i,  m.)        -        -         -         -  Dark  (bluish). 

Granules  of  the  peripheral  organs  (Fig.  3,  p.).      -  Dark  blue. 

Granules  of  the  ring  threads  (Fig  2),  -        -  Dark  blue. 

Nuclear  membrane  (Fig.  4,  m.),     -        -        -        -  Bright  red. 

Chromatin  (Fig.  4,  ch.) Bright  red. 

Nucleolus  (Fig.  4,  nl. ) Dark  blue. 

Vacuole^inside  the  nucleolus  (Fig.  4,  n.  v. ),        -  Dark  red. 

The  importance  of  the  reversion  of  the  staining  affini- 
ties of  the  nuclear  structures  may  be  shown  in  one 
example. 

I  discovered  in  the  leeches  a  certain  kind  of  cells,  which 
I  called  reserve-food  cells.  These  cells  are  more  or 
less  filled  with  little  bright  yellow  globules  which  I  regard 
as  a  reserve  food  substance  provided  for  the  period  of  rest 
during  winter. 

In  sections  it  became  apparent  that  the  whole  thread- 
substance  of  the  cell  was  used  up  in  the  formation  of  these 
globules,  at  least  as  far  as  we  can  deduce  from  the  fact 
that  in  cells  with  only  a  few  nutritive  globules  (Fig.  5,  f.  g. ), 
part  of  the  cytoplasmic  network  is  yet  present. 

Very  important   changes   take  place   in  the  nuclei   of 
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these  cells.  In  the  place  of  the  nucleus  I  found  in  some 
of  these  cells  only  a  few  irregular,  homogeneous  masses 
of  a  bright  red  color.  Around  these  red  masses  was  a 
cluster  of  small  black  granules,  and  many  of  such  granules 
were  also  scattered  through  the  cell.     (Fig.  5,  nig.). 

It  seems  that  the  nucleolus  broke  into  pieces  which 
were  dispersed  through  the  cell,  possibly  to  take  their 
share  in  the  formation  of  food  globules. 

This  shows  us  that  with  this  method  we  possess  a  sure 
means  of  tracing  the  fate  of  the  nucleolus  and  of  the 
chromatin  separately.  We  all  know  what  a  mysterious 
body  the  nucleolus  is,  and  how  difficult  it  is  to  determine 
its  role  in  the  life  of  the  cell.  Here  we  have  made  a  step 
which  will  help  us  to  solve  this  problem. 

This  method  will  no  doubt  allow  of  different  other 
applications,  as  for  instance  for  the  investigation  of  the 
granules  in  the  leucocytes  or  in  the  ganglion  cells. 

It  is  certainly  a  very  interesting  chemical  reaction  es- 
pecially because  neither  formaline  nor  picric  acid  alone 
gives  it.  It  seems  that  the  formaldehyd  enters  into  a 
chemical  combination  with  the  picric  acid,  which  com- 
pound possesses  this  peculiar  affinity  to  the  chromatin 
and  the  nucleolar  substance. 

So  much  for  the  cytological  advantages  of  this  fluid, 
but  there  is  another  great  practical  advantage  in  the  use 
of  the  fluid,  which  is  as  follows:  Apparently  it  makes  no 
difference  how  long  the  tissues  are  immersed  in  this  fluid. 
An  embryo  of  Squalus  Acanthias  left  in  picro-formaline 
during  two  months  and  a  few  days  was  very  well  preserved, 
for  neither  shrinkage  nor  swelling  was  to  be  detected. 

The  advantage  which  is  offered  by  this  property  for 
scientific  expeditions  is  evident.  It  is  very  difficult  to  get 
material  from  expeditions,  cytologically  well  preserved  as 
the  complicated  manipulations  connected  with  the  preserv- 
ation, with  the  washing,  etc.,  are  too  troublesome,  and 
most  of  the  specimens  are  simply  thrown  into  alcohol  and 
left  in  it  imtil  they  arrive  in  the  laboratory,  often  months 
or  vears  afterwards. 
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picro -form aline  the  treatment  is  very  simple. 
:  picric  acid  in  crystals  and  concentrated  formaline, 
always  make  up  the  picro-formaline  with  spring  or 
er  and  immerse  the  specimens  in  a  liberal  allow- 
the  fluid.  The  bottles  are  then  well  stoppered, 
and  at  the  first  opportunity  expressed  back  to  the 
boratory  with  directions  for  further  treatment, 
ly  the  very  finest  cell  structures  are  not  very  well 
d  one  may  at  least  be  sure  to  obtain  histologically 
icrved  specimens. 

s  method  a  great  quantity  of  alcohol  is  saved,  the 
s  use  of  which,  as  is  known,  affords  the  greatest 
n  tropical  expeditions. 

d  recommend  for  expeditions  to  use  two  formulas 
formaline.  Immerse  the  specimens  for  one  day  in 
t  solution  No.  i;  and  afterward  immerse  them 
;ly  in  a  solution  made  of  a  vol.  pier,  acid  cone, 
and  I  vol.  formaline  lo  per  cent  or  15  per  cent. 

t  5th,  1897- 
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Explanation  of  i^he  Plate. 

Figure  i.  Cross-section  through  a  nephridial  cell  near  the  internal 
funnel  of  €lepsine  nepheloidea  n,  sp,  WAitm.  Picro-formaline  No.  i. 
Magn.  horn.  imm.  Apochr.  Zeiss  2mm.  comp.  oc.  4. 

th.     Cytoplasmic  threads, 
cm.     Accumulations  of  cytoplasmic  thread  substance, 
m.     Microsomes. 

Figure  2.  Longitudinal  section  through  a  nephridial  cell  of  CI. 
nepheloidea,  near  the  external  opening.  Magnification  and  prepara- 
tion as  in  Fig.  i. 

c.  Central  canal  within  the  cell. 

n.  Nucleus. 

p.g.  Peripheral  granules. 

T.t.  Ring  threads  of  the  central  duct, 

r.ra.  Microsomes  of  the  ring  threads 

Figure  3.  Cross-section  through  nephridial  cell  of  Clepsine 
Hollensis  n,  sp.   Whitm.      Magn.  Apochr.  Zeiss  2mm.  comp.  oc.  6. 

n.  Nucleus, 

v.c.  Vacuole  canals. 

p.  Peripheral  organs, 

cy,  Cytoplasma. 

Figure  4.  Nucleus  of  nephridial  cell  of  Cleps.  nepheloidea. 
Magn.  as  Fig.  3. 

nl.  Nucleolus. 

n  V.  Vacuole  inside  of  nucleolus, 

m.  Membrane, 

ch.  Chromatin  granules. 

1.  Linin  threads. 

Figure  5.  Reserve  food  cell  of  Cleps.  nepheloidea.  Mag^.  as 
Fig.  I  and  2. 

ch.  Chromatin, 

nig.  Nucleolar  granules 

f.g.  Food  granules, 

cy.  Remains  of  the  cytoplasmic  thread-work. 
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REPORT   ON    THE    USE   OF   PELLOTINE   AS   A 
SEDATIVE  AND  HYPNOTIC. 

By  Richard  H.  Hutchings,  M.  D., 

First  Assistant  Physician,  St.  Lawrence  State  Hospital. 

Pellotine  is  an  alkaloid  obtained  from  several  varieties 
of  cactus,  common  to  the  Mexican  plateaus,  known  collect- 
ively as  pellote.  It  is  found  in  the  market  in  the  form  of 
muriate  of  Pellotine,  which  is  a  white  crystalline  salt  freely 
soluble  in  cold  water,  and  possesses  a  bitter,  gourdy 
taste  which  is  not  persistent  or  very  disagreeable.  The 
drug  was  introduced  to  the  profession  by  Professor  Jolly, 
as  a  hypnotic  and  sedative,  and  it  was  with  a  view  of  test- 
ing its  usefulness  in  certain  conditions  common  among'the 
insane  that  it  has  been  used  in  the  wards  of  the  St.  Law- 
rence State  Hospital.  There  are  upwards  of  a  hundred 
recorded  instances  of  its  use  among  eleven  patients.  The 
results  have  been,  on  the  whole,  rather  favorable,  though 
unpleasant  side  effects  were  noted  in  several  instances, 
and  in  several  cases  it  seemed  to  have  no  effect  in  moder- 
ate doses.  Following  is  a  brief  summary  of  four  illustra- 
tive cases: 

• 

Case  No.  2612. — Agfitated  melancholia;  a  woman, age  39,  who  five 
years  ago  suffered  from  an  attack  of  paralysis  from  which  she  re- 
covered with  impaired  movement  of  the  right  eye.  She  had  been 
under  observation  for  one  month  and  during  that  time  was  troubled 
with  insomnia  and  extreme  restlessness.  When  awake,  she  con- 
stantly rubbed  her  hands  and  moaned  and  when  out  of  bed  could 
rarely  be  persuaded  to  sit,  but  walked  the  floor  in  a  rapid,  nervous 
manner.  She  had  received  massage  and  warm  baths  for  her  insomnia 
and  later  had  had  trional,  which  gave  her  fairly  comfortable  sleep.  She 
was  given  a  half  grain  of  pellotine  hypodermatically  at  9.00  a.  m.  on 
January  27th.  At  that  time  she  was  walking  up  and  down  the  floor 
and  could  not  stop  long  enough  to  answer  questions  addressed  her. 
Within  a  few  minutes  she  became  more  calm,  exchanged  her  night- 
dress for  a  house  dress  and  sat  down.  One  hour  later  she  had  an 
attack  of  faintness,  nearly  fell  to  the  floor,  and  was  afterwards 
nauseated  and  vomited  slightly.  Her  pulse,  usually  rapid,  was  not 
appreciably  affected.     At  noon  the  nausea  had  passed  off  and  she 
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was  calmer  and  brighter  than  she  had  been  before.     She  spent  the 
afternoon  reading 'or  employing  herself  in  several  ways  and  talked 
quietly  with  others.     The  good  effects  continued  through  the  night; 
she  slept  eight  hours,  which  was  better  than  she  usually  did  -with 
trional.     On  the  following  morning  she  was  again  agitated  and  the 
dose  was  repeated ;  on  this  occasion  the  patient  was  kept  quieter  and 
no  ill  effects  were  apparent,  but  she  complained  that  she  felt  sick 
afterwards  and  wished  it  stopped.     During  this  day  she  had  alternate 
periods  of  restlessness  arid  calm  but  slept  seven  hours  that  night. 
On  January  29th  one-fourth  g^ain  was  given  which  produced  little  or 
no  effect.     On  the  30th  a  half  grain  was  given  hjrpodermatically  at 
10.00  A.  M.  when  she  was  agitated  and  restless,  and  in  an  hour  she 
had  become  quite  calm  and  sat  in  her  chair  reading.     While  still 
reading,  she  had  an  attack  of  syncope,  during  which  she  lost  con- 
sciousness and  her  pulse  was  reduced  from  100  to  70  per  minute ;  the 
giddiness  passed  off  quickly  upon  the  patient  assuming  a  recumbent 
posture  and  she  was  sufficiently  well  an  hour  later  to  eat  dinner.    She 
continued  quiet  during  the  day  but  toward  evening  began  to  grow 
restless  again  and  that  night  slept  five  hours.     After  this  the  medi- 
cine was  reduced  to  one-quarter  grain  morning  and  evening  and  was 
continued  for  three  weeks  with  no  bad  effects.     This  amount  seemed 
sufficient  to  keep  her  in  a  fairly  comfortable  condition ;  she  slept  from 
five  to  eight  hours  at  night  and,  though  agitated  at  times  during  the 
day,  had  periods  of  calm  during  which  she  read  and  amused  herself 
in  various  ways.     She  had  so  far  improved  within  three  weeks  that 
the  pellotine  was  discontinued  and  nothing  substituted  for  it. 

Case  No.  2294. — A  woman,  aged  22,  recovering  from  an  attack  of 
acute  mania  had  been  annoyed  by  another  patient  and  became  noisy 
and  hysterical.  She  was  found  throwing  small  articles  of  furniture 
about  in  her  room  and  scolding  and  she  asked  for  medicine  that 
would  quiet  her.  She  was  given  pellotine  one-half  grain  by  the 
mouth  and  requested  to  lie  down,  which  she  did.  She  fell  asleep  in 
an  hour,  and,  though  she  was  awakened  at  three  o'clock  by  the  nurse 
counting  her  pulse,  she  went  to  sleep  again  and  slept  until  half  past 
four,  when  she  awoke  refreshed  and  calm. 

Case  No.  2574. — Aged  22,  a  case  of  acute  mania,  who  had  been  quite 
noisy  and  talkative  during  the  day  and  inclined  to  be  wakeful  and 
talkative  during  the  night.  She  was  placed  upon  pellotine  one- 
quarter  grsiin  morning  and  evening,  which  was  continued  for  four 
days,  but  discontinued  as  it  seemed  to  increase  her  excitement  and  to 
diminish  her  hours  of  sleep. 

Case  No.  2623. — Agitated  melancholia;  man,  aged  50,  under  observ- 
ation five  weeks.  He  was  extremely  restless  and  wakeful ;  could  not 
be  kept  in  bed  without  constant  struggle.  Was  given  pellotine  one- 
half  grain  hypodermatically  at  noon  on  February  9th,  and  remained 
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until  3.20  o'clock,  but  did  not  sleep.     On  the  nth  at  11  a.  m.,  he 

a  second  hypodermic  and  was  quieter  for  four  hours,  but  did 

iixofc  sl^€p  and  would  not  remain  in  bed.     On  the  12th  at  11  a.  m.  the 

^os^  -was  repeated,  but  seemed  to  have  no  effect.     This  patient  com- 

pla,£r*^^  of  vertigo  and  nausea  and  expressed  it  graphically  by  saying 

tha,t   It. is  "head  went  around  like  a  top.*' 


objectionable  effect  of  the  drug  is  its  tendency  to 

pro<3.'*-ice  vertigo  when  given  in  doses  sufficient  to  produce 

its  f  xa.  11  effects ;  this  being  observed  in  a  number  of  instances 

\^l3.^x:i  nothing  else   could   be    assigned  as    a   cause.     It 

w^L^    only  observed  when  the  patients  were  out  of  bed,  and 

a  x^^^^'umbent  posture  may  be  found  to  obviate  it  to  a  great 

ej^^^xit.     In  two  instances   in  the  same  case    the  patient 

woxxld  have  fallen,  if  not  supported,  and  in  one  of  them 

act-u^^loss  of  consciousness  supervened.     The  vertigo  came 

orx    *^xaddenly  in  from  one-half  hour  to  one  hour  after  the 

hy  px>dermatic  injection  of  one-half  grain  of  Pellotine,  and 

disappeared   rapidly  after  the  patient  had   the  assumed 

r&c^ia  xnbent   posture.      In   no   instances   were   the   effects 

sii^Kciently  severe  to  call  for  treatment,  but  the  patients 

w^r^    alarmed  by  them  and  did  not  wish  to  continue  the 

lELeciicine. 

I^iie  sleep  produced  by  Pellotine  was  particularly  calm 

^^<i  natural;  the  patient  could  be  readily  roused  and  would 

s^^ep>     again  if  the  effects  had  not  worn  off.     No  unpleas- 

^^^      ^fter   effects,    such  as   headache,   nausea   or  coated 

^^^S"xxc,  were  observed.     The  patient  usually  awoke  re- 

^res Ix  ^d  and  calm.     When  given  during  the  morning  hours, 

^^  *^>t:  three  hours*  sleep  could  usually  be  obtained,  after 

.,  ^^^^Irx  the  patients  would  be  bright  until  bedtime  when 

.  ^3^    "Visually  slept  well  again.     Not  more  than  four  hours' 

^^^X=>     could  be  obtained    during  the  daytime,  but  when 

f      ^^x:>.   at  bedtime  the  patients,  as    a  rule,  slept  longer, 

^^^^'V-ently   through   the   entire  night.     Administered  in 

"Way  its  good   effects  were  particularly  observed  in 

patients,  who  were  selected  because  of  their  noisy 

.  ^^     ^^estless  condition.     One  half  grain  of  Pellotine  was 

^^    ^^x::i  by  mouth  at  bedtime  to  each  and  was  followed  by 

and  six  hours  sleep  respectively  in  two  of  them,  and 
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the  third  slept  all  night.  Of  the  two  who  were  awake  for 
a  time,  one  was  quiet,  the  other  talked  but  was  not  noisy, 
and  remained  in  bed.  On  the  following  night  all  three 
slept  well  during  the  entire  night,  though  medicine  was 
not  given. 

Where  sleep  was  not  produced,  in  several  instances,  the 
drug  had  a  calming  effect  which  lasted  throughout  the 
day.     This  was  well  shown  in  case  No.  2612.     The  pulse 
was  not  markedly  affected,  except  in  cases  where  pro- 
nounced  giddiness   and   nausea  were   produced;   in  one 
such  case  being  reduced  from   100  to  70.     In  other  in- 
stances, it  was  unchanged  or  was  diminished  from  two  to 
six  beats  per  minute.     The  appetite  was  not  diminished; 
on  the  contrary,  it  seems  to  have  been  improved  in  the 
one  case  where  Pellotine  was  given  daily  for  a  considera- 
ble period.     It  is  worthy  of  remark  that  in  the  three  in- 
stances where   vomiting    occurred    shortly   after   taking 
Pellotine,  the  patients  recovered  rapidly  and  ate  fairly  or 
well  at  the  next  meal. 

It  is  not  possible  to  determine  accurately  the  value 
of  a  drug  of  this  kind  in  one  series  of  observations,  but  it 
seems  at  least  to  merit  further  trial.  Several  points  re- 
garding its  physiological  action  have  suggested  them- 
selves, which  have  not  been  determined  to  our  satisfaction; 
its  effect  upon  the  appetite;  its  action,  if  any,  upon  the 
secretions.  It  did  not  seem  to  affect  the  secretions  in  any 
of  the  cases  noted  above  and,  if  further  trial  proves  this 
to  be  true  of  its  action,  it  will  greatly  enhance,  in  our 
belief,  the  value  of  the  remedy.* 


*  It  is  to  be  regretted  that  Pellotine  can  only  be  obtained  in  small  quantities, 
and  thatt  for  a  time  at  least,  its  great  cost  will  prevent  its  general  use. 
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IDLENESS  IN  INSANE  ASYLUMS  ON  HOLIDAYS. 

By  E.  H.  Williams,  M.  D., 
Assistant  Physician,  Matteawan  State  Hospital. 

There  can  be  no  doubt  but  that  America  is  becoming 
Europeanized  in  regard  to  the  increased  number  of  holi- 
days which  she  observes,  but  the  subject  of  advantage 
and  disadvantage  of  such  observations  is  too  far  reaching 
for  anything  but  an  exhaustive  discussion.  With  the 
majority  of  people  in  the  outside  world,  however,  such 
days  have  little  eifect  in  interfering  with  routine  work  and 
habits,  because  this  majority  has  no  great  regularity  in  its 
habits,  while  the  minority  who  are  methodical  do  not 
allow  such  things  as  holidays  to  interfere  with  their  daily 
routine.  But  in  large  institutions  where  everything  is 
done  methodically,  the  question  of  so  many  interruptions 
to  the  established  regime  sometimes  become  very  serious. 

In  our  insane  asylums,  for  example,  there  is  reason  to 
believe  that  the  custom  of  observing  holidays  is  anything 
but  beneficial  to  the  general  welfare  of  the  inmates. 
After  a  patient  has  been  an  inmate  of  any  of  our  State 
asylums  for  a  few  months  his  system  becomes  so  accus- 
tomed to  the  regular  hours  for  meals,  and  regularity  in 
retiring  at  night,  that  he  becomes  more  methodical  than  is 
conceivable  to  the  average  man  outside.  He  needs  no 
clock  to  tell  him  when  such  hours  for  meals  and  bedtime 
arrive,  and  he  does  not  breakfast  or  dine  at  about  such  and 
such  an  hour,  but  exactly  at  such  an  hour  (or  minute, 
rather)  day  after  day.  Any  little  variation  from  this 
routine  often  completely  upsets  him,  for  this  regularity  in 
eating  and  sleeping  is  an  all-important  factor  in  the  treat- 
ment of  mental  disorders  in  our  asylums. 

But  while  the  patient's  system  is  showing  the  good 
effect  of  such  exacting  routine,  there  comes  here  and  there 
a  holiday,  with  meals  coming  at  irregular  hours  to  break 
in  upon  the  train  of  established  habit.  Breakfast  is  post- 
poned an  hour,  and  the  poor  delusional  ** dement"  finds 
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that  the  tormenting  calls  of  an  empty  stomach  are  un- 
answered. He  has  no  mind  to  reason  the  why  and  the 
wherefore,  and  even  if  he  could  reason,  his  inhibitory 
powers  are  probably  largely  in  abeyance;  so  that  he 
answers  the  torments  of  his  empty  stomach  by  assaulting 
some  attendant  or  fellow  patient,  breaking  furniture, 
injuring  himself,  or  doing  whatever  comes  first  into  his 
distorted  mental  fancy.  Everything  being  more  or  less 
contagious  among  the  inmates  of  asylums,  one  disturbance 
tends  to  produce  another;  so  that  the  veteran  attendants 
of  the  asylums  know  what  to  expect  on  holiday  mornings 
if  breakfast  is  not  forthcoming  at  the  regular  time,  and  are 
doubly  alert  on  such  occasions. 

Nor  is  the  late  hour  for  breakfast  the  only  evil  feature 
of  the  holiday,  io^BfS^fislM^p^'^^T  quiet  would  again 
reign  on  the  waiw^  the  fegtilar  ra^^ae  of  work  were  in 
effect.  But  it  jpQ|ot.  and  the  men  wZwre  accustomed  to 
work  outside,  Aid  wl8**peiii  lil888kimelpon  the  ward  are 
now  confined  iirmie  hall  for  the  day.  tManyof  them,  even 
of  the  very  bes^^jkSST^^fe  m^r^^achines  mentally, 
who  do  their  work  smtj^daJs  *  automatons.  They  have  no 
minds  to  appreciate  the  significance  of  a  holiday,  but  they 
have  enough  of  cultivated  automatism  to  know  the  differ- 
ence between  being  confined  on  the  wards  instead  of  being 
employed  at  their  accustomed  tasks.  The  result  is  that 
their  daily  allowance  of  energy  finds  no  chance  to  express 
itself  in  the  usual  way,  so  that  it  is  often  expended  in 
another  direction — ^usually  in  some  form  of  violence. 

The  salvation  of  a  distorted  as  well  as  a  normal  mind, 
is  employment;  and  let  no  kind-hearted  philanthropist  im- 
agine that  he  is  doing  a  kindness  to  the  '  *  poor  fellows  "  who 
form  the  simple-minded  majority  in  our  insane  asylums  by 
giving  them  days  of  rest,  either  irregularly  or  at  stated  in- 
tervals. The  popular  belief  that  the  system  of  man 
requires  a  rest  of  one  day  for  every  certain  number  of 
working  days  can  not  be  substantiated  in  fact.  A  casual 
glance  at  almost  any  system  of  routine  work  tends  to 
refute  it.     The  athlete  knows  that  any  interruption  to  his 
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daily  exercise  does  not  improve  his  condition,  and  the 
mental  worker  finds  that  the  same  rule  applies  almost 
■equally  well  in  his  line  of  work. 

If  much  benefit  resulted  from  the  observation  of  holidavs 
in  asylums,  or  if  amusing  and  diverting  sports  could  be 
substituted  for  the  daily  work,  the  case  would  be  different. 
But  while  bodily  energy  persists  among  the  chronic  insane, 
versatility  of  mind  is  wanting;  so  that  days  of  diversion 
are  not  appreciated  by  this  class  of  insane  patients.  And 
while  we  may  be  making  a  happier  nation  by  adding  to 
our  list  of  national  holidays,  we  are  certainly  not  enhancing 
our  methods  of  treating  insanity  by  allowing  such  days  to 
interfere  with  the  regular  routine  of  asylum  life. 


SOME    PHYSICAL   STATES    IN    MELANCHOLIA. 

By  Seldkn  H.  Talcott,  M.  D., 

Superintendent  Middletown  State  Homeopathic  Hospital. 

The  physical  signs  of  mental  disorder  are  apparent, 
more  or  less,  in  every  form  of  insanity.  The  ravages  of 
mania  are  often  as  noticeable  as  are  the  effects  of  a  cyclone 
that  has  swept  over  a  forest,  and  laid  low  its  most  stately 
monarchs  of  pine  or  oak.  The  disintegrating-  tendencies 
of  dementia  are  revealed  in  the  most  positive  evidences  of 
decay  throughout  the  human  temple.  So  likewise  in  mel- 
ancholia, we  note  certain  physical  conditions  which  may 
come,  after  further  investigation,  to  be  recognized  as 
diagnostic.  We  have  often  noticed  diminution  or  irregu- 
larity of  respiration  in  patients  suffering  with  melancholia. 
We  have  also  noticed  that  heart  troubles  often  prevail  in 
such  cases.  Again,  the  circulation  is  frequently  impaired 
in  cases  of  mental  depression ;  and  the  same  may  be  said 
of  digestion.  The*  skin  is  often  changed  in  cases  of 
melancholia;  and  the  bodily  weight  is  frequently  decreased, 
especially  in  the  early  stages  of  the  disease.     The  bowels 
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are   sometimes  regular,  and   at  other  times  sluggish   or 
disordered  through  inattention. 

In  order  to  show  the  relationship  which  exists  between 
the  mental  state  known  as  melancholia,  and  certain  physi- 
cal states  which  seem  to  accompany  this  disease,  I  requested 
my  interne.  Dr.  Arthur  P.  Powelson,  to  make  a  record  of 
these  physical  states  in  one  hundred  cases  of  melancholia 
in  men,  and  one  hundred  cases  of  melancholia  in  women ; 
and  in  order  to  pfesent  to  the  readers  of  the  Bulletin  the 
various  physical  derangements  which  most  commonly 
occur  in  cases  of  melancholia,  we  subjoin  the  following 
list  of  tabulated  statements : 

Men.  Women. 

/Respiration.  Respiration. 

Normal  breathing 2operct.  Normal  breathing 14  per  ct. 

Rapid  and  shallow, 8  "  Rapid  and  shallow 14 

Shallow 10  •'  Shallow 10 

Subnormal 28  "  Subnormal 30 

Subnormal  and  shallow,  20  *•  Subnormal  and  shallow,  22 

Irreg^ilar 14  "  Irregular 10 

Notes. — Rapid  and  shallow  refer  to  respirations  which  exceed  2» 
per  minute,  being  thoracic  in  character. 

Shallow  denotes  those  which  are  thoracic  from  16  to  20  per 
minute. 

Subnormal  refers  to  those  cases  where  there  are  less  than  16 
respirations  per  minute. 

Subnormal  and  shallow.  Less  than  16  respirations  per  minute,, 
and  thoracic  in  character. 

Irregular.     Not  rhythmical  in  character. 

Heart.                                                 Heart. 
Normal i6per ct.    Normal 6perct. 


1 1 


(< 


1 1 
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Hypertrophy 8 

Irritable 36 

Weak 28 

Valvular  lesion 12 
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Hypertrophy 6 

Irritable 52 

Weak 28 

Valvular  lesion 2 

Resistive  and  could  not 


(( 
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examme 6 

Note. — An  irritable  heart  is  a  common  accompaniment  of   sub- 
normal breathing. 

Circulation.  Circulation, 

Good 38  per  ct.    Good 42  perct. 

Poor 62      ••       Poor 58 
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Men.  Women. 

Digestion.  Digestion, 

Normal 46perct.  Normal 52 perct. 

Acute  indigestion 14      '•  Acute  indigestion 22      *' 

Chronic  indigestion 40      **  Chronic  indigestion 26      •' 

Bowels.  Bowels. 

Reg^ar 6operct.  Regular sSperct 


(( 


i( 


Irregular 6 

Chronic  constipation ....  26 
Chronic  diarrhoea. 8 

Skin. 

Normal 38  per  ct. 

Dry 32 

Moist 24 

Clammy , 6 

Weight. 


<( 


44 


44 


44 
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Irregular 10 

Chronic  constipation. ...  32 
Chronic  diarrhoea. — 

Skin. 

Normal 46  per  ct. 

Dry r6      ** 

Moist 20      *• 

Clammy 18 

Weight. 


<4 
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44 


Increased 54  per  ct.    Increased 48  per  ct. 

Decreased 38      "        Decreased 40 

Average 8      "        Average 2 

Not  weighed 10      ** 

Note. — The  foregoing  cases  were  examined  and  their  conditions 
noted  during  the  last  six  months  of  the  year  1896.  The  weights  were 
taken  July  ist,  1896,  and  again  January  ist,  1897,  and  the  estimated 
increase  or  decrease  made  accordingly. 

It  is  a  matter  of  clinical  observation  that  many  patients 
suffering  with  melancholia  do  not  breathe  as  they  should; 
neither  do  they  eat  as  they  ought  to  eat ;  and  again,  they 
fail  to  exercise  properly,  or  to  take  sanitary  care  of  the 
various  leading  organs  and  functions  of  the  body.  Hence, 
it  seems  clear  to  me  that  a  proper  course  to  pursue  in  the 
treatment  of  melancholia  is  to  enforce  a  substantial  and 
suitable  diet;  to  encourage  a  renewed  and  appropriate  use 
of  the  lungs  by  careful  and  systematic  respirations;  to 
maintain  with  imperative  zest  the  cleanliness  of  the  skin 
and  its  included  organisms;  and  to  restore  by  every  pos- 
sible means  the  normal  functions  of  the  vice  vitales. 
Observations  should  lead  us  to  a  discovery  of  the  actual 
condition  of  affairs  in  each  case  of  melancholia,  and  an 
-enthusiastic  purpose  should  inspire  us  to  the  prompt 
correction  of  all  physical  abnormalities  of  those  who  may 
come  under  our  care. 


SPEECH  DISTURBANCES  IN  EPILEPTICS. 

By  Charles  W.  Pilgrim,  M.  D., 
Medical  Superintendent,  Hudson  River  State  Hospital. 

Probably  the  most  characteristic  speech  disturbance 
occurring  in  epilepsy,  especially  when  it  is  associated  with 
insanity,  is  that  which  Echeverria  has  designated  as  the 
echo-sign.  Echolalia  and  verbigeration  also  occur  under 
similar  conditions  although  they  are  not  such  common 
symptoms  and  are  not  at  all  characteristic  of  epilepsy. 
During  the  past  few  months  I  have  had  our  epileptic 
patients  carefully  observed,  with  special  reference  to 
speech  disturbances,  and  have  found  among  the  number 
several  cases  presenting  in  a  typical  manner  the  phenom- 
ena above  mentioned. 

The  echo-sign,  which  consists  of  the  repetition  of  some 
word  or  words  two  or  three  times  in  succession,  either  in 
the  middle  or  at  the  end  of  a  sentence,  is  well  illustrated 
in  the  following  case,  for  a  detailed  report  of  which  see 
the  American  J oiirnal  of  Insanity  ior  April,  1884.  The 
patient  was  a  man  of  dissolute  habits  in  whom  the 
seizures  did  not  appear  until  about  the  age  of  thirty- 
three.  He  had  been  under  observation  more  or  less,  during" 
attacks  of  mental  disturbance,  for  about  eight  years  and 
it  is  positively  known  that  the  echo-sign  did  not  appear 
until  after  the  seizures  began.  The  seizures  always 
began  in  the  morning  and  were  invariably  preceded  by  a 
night  of  wakefulness  accompanied  by  incessant  talking 
and  almost  constant  repetition  of  words.  A  fair  idea  of 
the  constancy  of  the  **echo"  may  be  gained  from  the  fol- 
lowing specimen  of  his  conversation.  In  reply  to  the 
morning  greeting  he  would  invariably  say:  *'Good 
morning,  doctor,  doctor,  doctor!  Good  morning,  doctor !"^ 
Frequently  after  leaving  the  dining-  room  he  would  ex- 
claim: **  I  ain't  had  anything  to  eat  in  six  months.  You 
may  not  believe  it,  but  it's  God's  truth,  truth."  Often  he 
would  soliloquize  in  .the  following  strain:     **  You  want  ta 
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keep,  keep  me  alive  as  long  as  you  can,  as  long  as  you 
can.  Tve  been  here  seven  years  and  I'll  have  to  come 
here  to  the  asylum  if  I  live  fifty  years,  fifty  years,  one 
year  after  another.     It  don't  cost  me  a  cent,  cent     *     * 

*  *  *  What's  the  use  of  being  born,  born?  Man's  got 
to  die,  die,  die.  You  can't  take  anything  with  you,  and 
what's  the  use  of  being  bom,  bom,  born,  I  say?     *     *     * 

*  *  *  I'm  better  and  Vm  glad  of  it.  Thank  God!  God! 
God!"  The  patient  died  in  status  epilepticus  about  a  year 
after  this  symptom  became  manifest.  An  autopsy  could 
not  be  obtained  on  account  of  objections  made  by  friends. 

Another  case  which  is  almost  as  typical,  is  that  of  a 
woman  forty- two  years  of  age  now  a  patient  in  the  Hud- 
son River  State  Hospital,  who  is  in  a  condition  of 
dementia  due  to  epilepsy  which  has  existed  since  child- 
hood. The  following  is  an  exact  reproduction  of  my  con- 
versation with  her,  when  I  examined  her  for  the  purpose 
of  incorporating  a  description  of  her  case  in  this  paper: 
*'  How  do  you  do.  Miss  Smith?"  **  How  do  I  do?  I  do!  I 
do!  I  feel  very  nervous,  nervous."  *•  Where  did  you 
come  from?"  *'I  came  from,  I  came  from  New  Paltz, 
when  I  came  here,  here,  here. "  *  *  How  long  have  you  been 
here?"  '*  I've  been  here  six  weeks,  six  weeks,  weeks." 
Her  attacks  are  nocturnal,  occurring  generally  two  or 
three  times  a  month,  and  the  nurse  informed  me  volun- 
tarily that  she  had  learned  to  expect  the  convulsions 
whenever  the  patient  had  an  unusually  talkative  day 
accompanied  by  frequent  repetition  of  words.  As  we 
were  talking  the  nurse  remarked  that  the  symptom  was 
unusually  prominent  that  day.  It  immediately  occurred 
to  me  that  an  opportunity  was  at  hand  to  verify  or  dis- 
prove the  statement  that  the  echo-sign  and  the  convulsions 
were  concomitant,  and,  without  letting  the  nurse  know 
what  I  intended  to  do,  I  instructed  the  night  attendant  to 
watch  the  patient  carefully  and  report  to  me  the  next 
morning  as  to  whether  or  not  any  convulsions  had 
occurred  during  the  night.  With  much  interest  I  read  the 
report  the  next  day  and  found  that  the  nurse's  predictions 
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had  been  fulfilled,  for  the  patient  had  had  a  severe  con- 
vulsion during  the  night  although  she  had  been  free  from 
them  for  more  than  two  weeks  before.  After  an  attack 
this  patient  always  seems  brighter  and  repeats  very  little 

:  until  the  time  for  another  attack  draws  near. 

This  symptom  is  frequently  manifested  in  writing,  when 
the  patient  is  not  too  demented  to  use  pen  and  paper,  even 

i  when  it  is  not  noticeable  in  speech.     To  illustrate   this 

I  point,  I  quote  from  two  letters  which  have  been  recently 

written  by  epileptic  patients.  The  first  is  from  a  woman 
who  mistakes  the  identity  of  the  physicians,  imagining 
that  one  of  them  is  a  person  whom  she  calls  Frank.  In  the 
letter  she  says :  *  *  I  could  do  any  chore  for,  for,  for  Frank, 
but  rU  never  live  with  John  again.  I'd  quicker,  quicker 
knock  him  down." 

The  second  letter  is  from  a  patient  who  urges  her  hus- 
band to  purchase  a  farm  near  the  hospital  and  contains  the 
following  sentences :  *  *  If  you  would  sell,  sell  your  farm 
for  $5,000  and  come  here  and  buy  a  small  place,  you  vrill 
sayjt  is  a  business  place.  It  would  look  natural  to  you, 
you.  If  you  can  come,  come  as  soon  as  you  can,  can,  can. " 
The  next  case  is  more  strictly  one  of  echolalia,  as  the 
repetition  of  words  spoken  in  the  presence  of  the  patient, 
with  a  close  attempt  at  imitation  of  the  tones,  are  promin- 
ent features  of  the  symptom.  This  patient  is  an  imbecile 
boy,  nineteen  years  of  age,  in  whom  epilepsy  appeared  at 
the  age  of  five.     He  has,  on  an  average,  from  two  to  three 

j  seizures    a  week,    which    are   mostly  nocturnal.     He   is 

*  always  disturbed  and  violent  after  his  seizures.  He  fre- 
j  quently  repeats  words  just  heard,  and  if  the  attendant, 
«                                who  is  a  German,  with  a  strong  accent,  says,  for  instance: 

**Shaughnessy,  sit  down,"  or  *'  Murphy,  please  be  quiet," 
the  boy  will  almost  always  repeat  his  exact  words  and 
fairly  well  imitate  his  tones  and  accent.     In  answer  to  the 
i  salutation,  "How  do  you  do?    Are  you  pretty  well  to-day?" 

1  he  will  invariably  reply:     *'  How  do  I  do?     How  do  I  do, 

i  do?     Pretty  well  to-davl     Prcttv  well  to-dav!"     As  will 

•  be  seen,  while  the  above  sentences   contain  the  **echo" 
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J  partake  o£  the  characteristics  of  echolalia  to  even 
r  degree.     That,  in  fact,  is  the  symptom  which  we 

ixpect  in  such  a  case,  for  it  is  conceded  by  all 
ies  that  echolalia  is  quite  frequently  an  accompani- 
imbecility. 

ext  two  cases  which  may  properly  be  described 
taper  illustrate  quite  well  the  occurrence  of  ver- 
jn  both  as  a  pre-  and  post-convulsive  symptom, 
rst  case  is  a  girl,  nineteen  years  of  age,  who  he- 
ave epileptic  convulsions  at  the  age  of  three.    They 

usually  nocturnal  and  two  or  three  occur  every 
>r  third  night.  The  morning  after  an  attack  she  is 
stupid  and  disturbed  and  repeats,  for  hours  at  a 
a  sing-song  way,  some  senseless  sentence.  Some- 
is  "Lies,  couldn't  she  tell  the  truth;  lies,  couldn't 

the  truth?"  Again  it  may  be,  "Devilish  old 
1,  devilish  old  foo!  you,"  or  "Where's  my  letter? 

my  letter?"  But  whatever  sentence  she  may 
th,  she  keeps  repeating  that  one  only  until  the 
ick,  when  she  will  probably  choose  another, 
ast  case  is  a  man  fifty  years  of  age,  who  is  in  a 
n  of  terminal  dementia  as  the  result  of  epilepsy 
;gan  in  early  childhood.  His  seizures  occur  about 
Lird  day  and  are  usually  nearly  equally  divided 

nocturnal  and  diurnal  attacks.  Always  immedi- 
fore  the  convulsive  stage  begins  he  repeals  over 
r  again  the  sentence,  "Oh,  Lord  have  mercy  on 
,  Lord  have  mercy  onus!"  This  he  kcepsup  in  a 
nonotone  (pathetic  verbigeration)  for  some  time, 
y  ceases  when  the  convulsive  seizures  are  fully 
;d.  In  this  case  the  pre-convulsive  character  of 
iptom.  which  is  verj-  marked,  bears  out  Neisser's 
It  that  this  particular  form  of  verbigeration  always 
>  the  stuporous  state. 
il  other  cases  presented  symptoms  similar  to  those 

described,  but  I  have  purposely  confined  my 
ions  to  those  in  which  the  speech  disturbances 
characteristic  and  uncomplicated.     Wlieiher  these 
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symptoms  occur  with  equal  frequency  in  sane  epileptics  I 
am  unable  to  say,  as  my  observations  refer  only  to  epilep- 
tics who  are  insane. 

Another  symptom  connected  with  speech  which  seems 
to  me  to  be  of  importance  from  a  diagnostic  point,  al- 
though I  have  never  seen  it  mentioned,  is  the  half  whine 
or  drawl  which  is  so  often  noticed  in  epileptics.  Like  the 
speech  of  the  general  paretic  it  is  difficult  to  describe,  but 
the  experienced  ear  easily  detects  it  and  it  is  often  possible 
to  make  a  diagnosis  of  epilepsy  from  this  symptom  alone. 
So  common  is  this  symptom,  especially  in  women,  that  in 
one  ward  with  thirty-two  patients,  no  fewer  than  fifteen 
manifest  it  in  varying  degrees. 

Stammering  and  hesitancy  of  speech  due  to  delayed 
mentalization  are  quite  frequent  symptoms,  while  the 
difficulty  of  utterance  which  occurs  when  epileptics  become 
excited  is  noticeable  and  distinctive. 

The  etiology   of  speech  disturbances  is  a  moot   ques- 
tion.    Romberg  considered  the  echo-sign  an  evidence  of 
cerebral   softening  while   Echeverria    makes   the    rather 
indefinite  statement   that   it  is   **  mainly  the  result  of  a 
perverted  will.  *'     When  speech  disturbances  are  connected 
with  epilepsy  it  seems  to   me  that  they  can  best  be  ac- 
counted for  by  Neisser's   theory  of  the  etiology  of  ver- 
bigeration.    It  is  his  belief  that  there  exists  in  the  speech 
centres  a  state  of  inhibition  which  is  broken  through  by 
some  unusual  stimulus  such  as  may  arise  during  various 
epileptic  states.     Forced  or  mimetic  speech  is  the  result, 
and  when  the  inhibition  is  marked  new  ideas  fail  to  replace 
the  old  ones,  the  patient  is  unable  to  rid  himself  of  the 
original  words  or  sounds,  and  the  various  speech  disturb- 
ances here  recorded  are  developed. 

While  the  preceding  brief  histories  throw  no  light  upon 
the  pathology  of  epilepsy  and  make  no  advances  in  its 
therapy,  they  are  given  as  comparatively  typical  examples 
of  instructive  symptoms  in  what  is  probably  one  of  the 
most  interesting  diseases  which  the  physician  is  called 
upon  to  treat. 


MORAL  TREATMENT  OF   EPILEPSY. 
By  Wiluam  p.  Spratling,  M,  D. 

ther  disease  to  which  human  flesh  is  heir,  will 
ration  and  continuous  enforcement  of  the  factors 
titute  moral  treatment  produce  such  valuable  and 
ng  results,  as  in  epilepsy;  and  under  no  other 
:olony  system  in  the  care  and  treatment  of  this 
is  of  defectives,  can  the  factors  that  make  in  the 
;  its  moral  treatment  be  attained, 
le  word  moral  in  this  connection  in  its  broadest 
icope  of  application,  and  would  have  it  include 
l1  principles  that   underlie  the  science  of  right 

conduct  and  character. 

ir  to  bring  out  fully  the  necessity  for,  and  the 
value  of,  the  means  embraced  in  the  moral  treat- 
;his  disease,  it  will  be  necessary  to  make  some 
.ry  comments  on  its  character  and  the  manner  in 
iffects  the  individual. 

we  are  ignorant  of  the  material  conditions  that 

phenomena  imply.  That  damaging  changes, 
f  or  prolonged,  varying  in  severity,  take  place  in 

highly  specialized  tissues  of  the  economy  with 
rence  of  every  seizure  is  a  fact  beyond  dispute. 
nges  vary  in  every  possible  degree,  from  simple 
■  disarrangement  that  gives  rise  to  perverted 
1  action  for  a  brief  period  of  time  only,  to  fixed 
ig  pathological  changes  that  produce  permanent 
■ction.  We  have  ample  clinical  evidence  that 
ements  are  true. 
pilepsy  is  a  disease,  so-called  (including  in  the 

of  the   term   congenital  or  acquired  defective 

the  higher  nervous  centres  of  remote  or  im- 
>rigin,  likewise  admits  of  no   dispute.     Clinical 

in   abundance   can  be  adduced  to  sustain  this 
lain  proposition. 
ental  infirmities  of    epileptics  as  manifested  in 
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■j  irritability  of    temper,   irrational    conduct,    inconstancy, 

■  tendency    to    the    commission   of  acts    of  violence,    and 

j  general  disregard  for  the  laws  of  health,  order  and  society, 

to  say  nothing  of  the  graver  states  of  mental  disorder  to 
which  the  disease  predisposes  them,  point  clearly  and 
unmistakably  to  disease  of  the  brain.  They  may  suflEer 
seizures  at  very  rare  intervals  only,  and  when  they  do 
occur  they  may  be  so  mild  in  character  as  to  escape  the 
notice  of  all  but  the  skilled  observer;  nevertheless,  the 
internal  disruption  incident  upon  such  a  seizure  may  be 
a  immeasurably    greater    and   more   destructive    than    its 

i  external  manifestations  would  seem   to  indicate,  or  that 

•  would  attend  a  seizure   having  more   marked   objective 

•  symptoms. 

I  Every  epileptic  is  at  times  an  irresponsible  agent ;  upon 

i  his  field  of  consciousness  and  mental  integrity  there  is  a 

blot.  It  may  be  small  and  of  the  most  transitory  duration, 
and  so  dim  in  outline  as  to  appear  as  the  faintest  shadow, 
but  it  is  there;  it  has  a  vital  hold  upon  his  life,  and  domin- 
ates in  varying  degrees  his  habits  and  acts. 

In  studying  epilepsy  we  see  and  study  symptoms  only. 
Of  the  minute  and  intricate  mechanism  involved  in  the 
-J  production  of  epileptic  phenomena  we  have,   as  yet,  no 

}  knowledge.     We  are  steadily  acquiring  greater  knowledge 

i  of  brain  centres;  we  are  studying  more  closely  the  aura, 

t  or  warning,  that  so  often  appears  to  indicate  the  coming 

!,  seizure;  we  are  paying  more  attention  to  auto-toxis,  in  all 

}  its  forms;  to  irritants  of  all  kinds,  intrinsic  and  extrinsic, 

the  action  of  which  possibly  serve  to  disturb  the  equili- 
j  brium  of  the   nervous   system;  but  we   have   not  as  yet 

constructed  or  discovered  an  acceptable  basis  on  which  to 
/  found  a  logical  theory  as  to  the  cause  or  causes  of  epileptic 

-^  phenomena. 

I  The  explosive  theory,  />er  se,  as  far  as  it  goes  is  all  very 

well  and  plausible,  but  its  fatal  fault  lies  in  the  fact  that 
\  it  deals  with  the  manner  in  which  the  fit  is  produced  and 

;  not  with  the  causes  that  underlie  the  conditions  that  make 

'  the  manner. 
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There  must  of  necessity  be  a  sudden  liberation  of  nerve 
force  to  produce  so  general  and  violent  a  display  of 
muscular  action  as  that  occurring  during  an  epileptic 
seizure.  The  same  thing,  the  liberation  of  force,  holds 
true  when  we  chop  wood,  run  a  race,  turn  the  crank  of  a 
grindstone,  or  exert  continuous  physical  or  even  mental 
energy  along  any  restricted  line.  A  short,  sharp,  quick 
run  rapidly  exhausts  the  stored  up  energy,  central  and 
peripheral,  that  feeds  the  power  of  locomotion,  and  pro- 
duces physiological  fatigue  that  it  would  take  miles  of 
ordinary  walking  to  produce.  In  either  case  there  is  a 
discharge  of  nervous  force,  the  only  difference  being  that 
in  one  it  is  rapid  and  quickly  produces  exhaustion,  while 
in  the  other  it  takes  place  more  slowly  and  exhaustion  is 
longer  delayed.  Through  constant  use  certain  cells  of 
the  higher  nervous  system  are  exhausted.  They  are  made 
to  constantly,  and  with  more  or  less  rapidity,  discharge 
stored  up  energ\\  The  resultant  action  of  a  given  faculty, 
or  member,  or  group  of  muscles,  is  governed  solely  by  the 
degree  of  the  rapidity  of  discharge  of  the  nerve  centres 
that  control  such  faculty,  or  member,  or  group  of  muscles. 

In  some  types  of  epilepsy  the  liberation  of  energy  comes 
all  at  once ;  in  others  it  dribbles  away,  so  to  speak,  and 
the  tension  in  the  epileptogenic  centre  is  not  relieved  or 
exhausted  under  a  much  longer  period  of  time. 

Musculai;  activity  and  the  ensuing  fatigue  are  correlated 
much  more  closely  with  fatigue  in  the  central  nervous 
cells  than  we  commonly  believe. 

If  epilepsy  has,  or  is  based  upon,  a  single  essential  con- 
dition, my  conception  of  it  is,  that  it  consists  in  a  periodic 
liberation  of  dissipated  energy^  that  tends  to  perform  no  pre- 
conceived physiological  act.  This  is  purposely  verbose  to 
explain  fully  the  meaning  of  my  conception.  In  the  con- 
crete, two  words  will  suffice  to  express  it — dissipated 
energy.  All  other  conditions  or  symptoms  that  follow 
this,  not  excepting  the  chief  attendant  one  of  disturbed 
consciousness,  are  of  secondary  importance. 

But  why   is  there   a  dissipation  of  energy?     In  what 
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manner  and  through  what  causes  does  it  arise?  Herein 
lies  the  problem  and  here  begins  the  real  study  of  the 
etiology  of  epilepsy,  and  in  doing  this  we  must  study  a 
host  of  factors  and  conditions  as  varied  and  as  complex  as 
the  pre-  and  post-natal  life  conditions  of  the  individual. 

But  it  is  not  needful  to  my  purpose  in  the  elucidation  of 
the  title  of  this  paper,  to  pursue  this  line  of  study  any 
further  in  this  connection.  I  have  covered  the  ground 
essential  to  the  demonstration  of  two  objects — one,  the 
former,  I  believe,  unassailable;  the  other,  the  latter,  by 
no  means  immune  from  the  shafts  of  scientific  criticism. 
The  former  refers  to  the  rational  moral  treatment  of  epi- 
lepsy as  based  upon  the  mental  condition  of  the  epileptic, 
and  all  that  such  a  condition  implies.  The  latter  refers 
to  the  early  and  essential  involvement  of  the  fundamental 
elements  of  the  motor  activities  of  the  individual  suffering 
from  the  disease. 

In  taking  up  the  former,  the  object  first  to  be  attained 
in  the  moral  treatment  of  the  epileptic,  is  to  place  him 
under  such  environment  that  renders  it  most  difficult  for 
him  to  gratify  the  unhealthy  cravings  of  morbid  and 
capricious  tastes  and  desires.  It  is  not  possible  to  make 
his  environment  such  that  he  will  be  absolutely  debarred 
!  from  indulgences  that  are  not  good  for  him;  without,   at 

the  same  time,  robbing  him  of  that  broad  and  consistent 
amount  of  freedom,  and  active  outdoor  life  and  exercise 
that  has  such  paramount  value  for  him.  It  is  practically 
impossible  to  throw  such  environments  around  the  epilep- 
tic in  his  own  home.  Sentiments,  stronger  and  more 
active  than  good  judgment  on  the  part  of  the  parent  for 
the  child,  invariably  creep  in  to  defeat  the  very  objects 
we  are  trying  to  attain. 

In  his  home,  the  epileptic  is  humored  and  pampered; 
permitted  to  eat  whatever  he  chooses;  obey  or  disobey 
regulations  for  his  welfare,  as  his  fancy  dictates ;  is  praised 
for  his  minor  virtues,  however  feebly  exposed,  and  pitied 
for  his  largely  controllable  shortcomings,  and  in  time 
becomes,  through  the  natural  and  unrestricted  promptings 
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of  his  disease,  an  irritable,  fault-finding,  intractable  and 
ungovernable  child. 

Household  sympathy  creates  the  worst  form  of  mistaken 
policy  on  the  part  of  the  parent  for  the  welfare  of  the 
child 

I  do  not  include  all  epileptics  in  this  category,  but  that 
it  is  the  condition  of  the  great  majority  of  them,  any  per- 
son who  has  had  much  experience  with  them  will  testify. 

But  back  of  the  improper  and  faulty  moulding  of  his 
habits  and  character  during  his  early  home  life,  he  bears 
a  graver  handicap  bestowed  upon  him  as  a  heritage. 
Congenital  deficiencies,  in  his  physical  and  mental  consti- 
tution, find  in  him  a  fruitful  field  for  expression,  or  by 
virtue  of  having  pursued  him  through  some  generations, 
they  have  made  him  so.  The  more  deeply  he  is  touched 
by  these  influences,  the  less  of  a  free  and  responsible 
moral  agent  he  is  and  the  greater  the  need  for  continuous 
supervision  over  him. 

One  hundred  and  thirty-one  of  the  first  one  hundred  and 
forty-five  patients  admitted  to  the  Colony  presented  evi- 
dences of  imperfect  or  perverted  development,  and,  accord- 
ing to  Gowers,  35  and  37  per  cent  respectively  male  and 
female  epileptics  acquire  the  disease  through  heredity. 
We  must,  therefore,  regard  most  epileptics  as  faulty  in 
moral  stamina,  due  to  congenital  or  acquired  unhealthy 
conditions  of  the  central  nervous  system.  And  just  in 
proportion  to  the  degree  of  entangling  alliances  originally 
dependent  upon,  and  existing  between  his  physical, 
mental,  and  moral  stamina,  and  that  of  his  immediate  an- 
cestors, will  our  efforts  to  better  his  condition  meet  with 
success. 

Another,  and  one  of  the  strongest  links  in  the  chain  of 
evidence  of  proof  that  epilepsy  is  largely  a  condition  in- 
grained in  the  life  of  the  individual,  is  that  it  has  for 
so  many  centuries  obstinately  resisted  all  therapeutic 
measures  applied  for  its  relief. 

It  is  safe  to  say  that  under  the  ordinary  treatment  of  the 
disease  as  practiced  by  physicians  at  large,  not  more  than 
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-  two  per  cent,  of  cures  are  effected ;  while  under  the  colony 

.<  system  from  six  to  ten  per  cent  are  cured. 

:  The  colony  system  embraces  the  features  par  excellence 

j  for  the   moral   treatment   of  the   epileptic.     Here  he  is 

obliged  to  enter  upon  a  systematic  and  routine  life,  with 
enough  diversion  and  freedom  of  movement  and  recreation 
to  promote  physical  development,  and  for  the  pursuit  and 
acquirement  of  such  mental  accomplishments  as  he  is 
capable  of  receiving.  He  must  take  his  meals  at  a  regular 
hour;  he  can  not  have  food  that  is  not  good  for  him,  for  the 
reason  that  such  food  is  not  prepared;  he  must  eat  in  a 
manner  that  conduces  to  good  digestion  and  not  constantly 
gormandize,  as  is  his  wont;  he  is  made  to  employ  his 
energies  in  the  prosecution  of  some  given  task,  varying 
his  work  from  time  to  time  as  his  condition  may  seem  to 
require. 

It  is  my  belief,  and  I  can  cite  half  a  score  of  cases  in 
support  of  such  belief,  that  certain  epileptics  expend 
through  the  medium  of  legitimate  labor,  surplus  energy 
that  otherwise  might  have  been  expended  in  a  convulsion. 
The  exercise  of  muscle  means  the  exercise,  growth  and 
development  of  brain  cells  that  control  such  muscles. 
Not  only  can  surplus  energy  be  gotten  rid  of  in  this  way, 
but  in  the  end  the  cells  of  the  brain  acquire  a  greater 
degree  of  resistance  to  abnormal  stimuli  and  irritants. 

And  just  here  I  wish  to  qualify  by  adding  to  the  opinion 
previously  expressed  that  if  epilepsy  had  an  essential  con- 
dition, it  consisted  in  a  manifestation  of  dissipated  energy. 
Prior  to  such  manifestation  of  motor  disturbance  there 
must  have  been  a  sensory  stimulus,  and  it  is  well  to  bear  in 
mind  the  manifold  ways  in  which  such  stimulus  can  be 
applied.  It  may  proceed  from  any  part  of  the  body, 
through  the  medium  of  sensory  nerves,  or  through  the 
more  highly  organized  nerves  of  the  special  senses. 

**A  sensation  which  gave  rise  to  no  motor  element 
was  never  experienced.  This  element  may  be  small  in 
comparison  with  some  sensations,  but  it  exists."* 

♦  Halleck:    Education  of  the  Central  Nervous  System. 
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The  truth  that  sensation  tends  to  pass  into  motion 
shows  us  that  the  foundation  for  motor  development  lies 
in  sensory  training.  The  principles  of  sensory  and  motor 
training^,  as  exemplified  in  the  Sloyd  system  of  education, 
are  based  upon  the  recognition  of  this  fact. 

So  closely  are  the  elements  of  motor  and  sensory  life 
interwoven  that  influences  that  affect  one  very  generally 
affect  the  other,  and  the  strengthening  and  development 
of  one  means  the  same  thing  for  the  other. 

Exercise  causes  more  blood  laden  with  nutritive  elements 
to  flow  to  the  cells.  Likewise  the  debris,  which  under 
such  conditions  is  more  rapidly  produced,  is  more  rapidly 
carried  away.  The  exercise  of  muscle  and  brain  for  the 
epileptic  is  of  especial  value.  Nearly  all  of  his  kind  suffer 
from  a  lack  of  coordination  of  the  finer  muscle  move- 
ments, and  his  sensory  apparatus  is  notoriously  liable  to 
suffer  mal-adjustment. 

The  colony  system  provides  means  for  the  accomplish- 
ment of  all  these  things.  Through  diversified  industries, 
systematically  and  faithfully  prosecuted,  he  can  acquire  a 
good  appetite,  a  good  digestion,  a  good  muscular  system, 
a  better  brain,  a  broader  scope  of  mental  horizon,  and 
through  the  regulated  and  properly  adjusted  agencies  of 
school  life,  a  fair  degree  of  technical  knowledge  that  he 
can  apply  when  the  exercise  of  mental  power  is  called  for. 
But  even  here  these  things  are  not  easy  of  accomplish- 
ment and  only  by  the  application  of  the  principles  in- 
volved when  falling  rain-drops  wear  a  stone  away  can 
they  be  realized. 

In  purposely  omitting  to  make  mention  of  any  manner 
of  the  drug  treatment  of  epilepsy  in  this  paper  means 
nothing  save  a  consistent  regard  for  the  purpose  for  which 
it  was  written,  namely,  to  deal  solely  with  the  factors  of 
its  moral  treatment,  which  I  have  done  in  the  concrete, 
since  extended  elaboration  of  the  subject  in  the  space  at 
my  disposal  was  not  possible. 

Craig  Colony,  Sonyea* 
Jan.  28,  1897, 
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THE    LEGAL    RESPONSIBILITY    IN    EPILEPSY. 

By  Drs.  W.  J.  FuRNEss  and  B.  R.  Kennon, 
Assistant  Physicians,  Manhattan  State  Hospital. 

While  it  is  generally  conceded  that^a  recognized  case  of 
epilepsy  is  not  at  all  times  responsible  for  his  acts,  it  must 
be  remembered  that  in  isolated  and  somewhat  rare  forms 
of  the  disease  the  question  of  irresponsibility  is  not  so 
easily  determined.  Many  persons  who  pass  in  everyday 
life  as  queer  or  eccentric  are  generally  considered  harm- 
less and  perhaps  sane  so  long  as  their  acts  do  not  make 
them  prominent  or  bring  them  to  the  serious  notice  of 
the  officer  of  law  and  order;  likewise  many  an  epileptic, 
whose  disease  is  of  long  standing,  may  possibly  have 
been  looked  upon  as  a  safe  member  of  the  community, 
and  yet  the  moment  he  commits  an  act  productive  of  seri- 
ous consequences  there  immediately  arises  the  question 
of  his  responsibility.  In  the  consideration  of  such  cases 
so  far  as  their  acts  make  them  amenable  to  the  law,  we 
have  to  consider  them  as  dual  beings,  viz. :  as  normal 
men  when  not  mentally  affected  by  their  disease  and  as 
insane  when  suffering  from  its  consequences ;  and,  further- 
more, as  the  act  for  which  they  are  responsible  is  per- 
formed in  the  former  or  latter  state,  so  are  we  to  condemn 
them  as  criminals  or  acquit  them  as  lunatics. 

For  the  past  four  months  we  have  had  under  observa- 
tion twenty  epileptics  with  a  special  view  to  determine 
their  responsibility  and  to  test  their  memory  of  acts  per- 
formed during  the  appearance  of  the  psychical  manifesta- 
tions of  the  disease. 

As  the  histories  of  the  whole  number  would  take  up  an 
unnecessarily  large  amount  of  space,  we  publish  only  five 
abstracts,  believing  that  these  will  sufficiently  illustrate 
the  statements  and  conclusions  which  follow  them : 

Case  I. — Age  when  admitted  44 ;  born  in  United  States;  is  by 
occupation  a  barkeeper ;  has  always  been  temperate  in  his  habits ;  no 
hereditary  history.  His  wife  states  that  the  patient  has  had  convul- 
sions, always  at  night,  for  the  past  ten  years,  but  had  never  been 
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excited  after  them  until  the  present  attack.  He  had  not  had  a  con- 
vulsion for  a  year  until  ten  days  before  admission,  when  he  had  one 
mild  in  character,  followed  by  such  violent  excitement  that  he  had  to 
be  tied  to  his  bed.  During  this  period  of  excitement  he  made  an 
attack  upon  his  son  and  threatened  to  kill  him.  On  admission  to  this 
hospital  he  was  quiet  and  orderly,  and  gave  a  detailed  account  of  his 
maniacal  attack.  He  remained  quiet  for  five  months,  only  complain- 
ing of  an  occasional  headache,  at  the  end  of  which  time  he  became 
noisy  and  excited  and  remained  so  for  three  days,  when  he  again 
became  quiet.  There  were  no  convulsions,  so  far  as  known,  preced- 
ing this  attack.  About  a  month  after  this  he  had  "several"  convul- 
sions, followed  by  some  excitement  lasting  for  a  few  days.  He  then 
became  quiet,  remained  so  for  ten  months,  and  was  discharged. 

Re-admitted   six  months  later,    having   been  arrested  in  Central 

Park  where  he   was  found  preaching  to  a  crowd,  and  proclaiming 

himself  to  be  the  Messiah.     From  the  time  of  his  admission  six  years 

ago  until  the  present,  he  has  had  an  attack  of  excitement  once  in 

about  every  six  weeks,  when  he  always  exclaims  repeatedly  in  a  loud 

voiceand  theatrical  manner:    '*  I  am  the  resurrection  and  the  life.    lam 

the  Messiah,"  etc.     If  questioned  at  this  time,  he  says  that  he  realizes 

that  he  is  insane,  that  he  is  more  excited  to-day  than  yesterday,  or,  if 

the  attack  is  passing  off,  that  he  is  feeling  better  and  will  soon  be 

^^^et.     He  had  four  convulsions  during  the  summer  of   1895,  one  of 

^^^h  Was  followed  by  an  attack  of  excitement  identical  with  those 

flOt  preceded  by  convulsions.     He  states  that  in  the  fall  of  18S9  he 

J^d  his  first  attack  of  excitement;  that  he  was  lying  in  bed  when 

suddenly  there  appeared  to  him  a  vision,  in  which  he  saw  Pontius 

pilate  washing  his  hands  and  he  himself  bearing  the  cross.     He  then 

got  up  and  proclaimed  himself  to  be  the  Christ  and  said:   "  I  am  the 

resurrection  and  the  life,"  etc.     His  wife  tried  to  make  him  go  back  to 

^  and  to  remain  quiet,  but  he  could  not  do  so,  as  he  was  impelled 

proclaim  these  things  and  he  did  not  have  the  power  or  desire  to 

sist.      He  does  not  know  what  the  power  is,  but  he  does  know  that 

V^^  not  resist  it. 

'^^f erring  to  his  second  commitment  he  says  that  he  was  in  the 

^^  part  of  the  city  when  he  was  *•  impelled"  to  go  to  the  park,  and 

.,     ^^    felt  that  he  was  the  Creator  he  had  to  proclaim  himself  the 


^surrection  and  the  life,"  etc.     During  the  attacks  he  says  that  he 
rtiuch   elated  and  very  happy.     He  always  has  headache  and 


^^els 


^^^    preceding   the  periods  of  excitement  and  realizes  that  an 
^^  is  approaching. 

-^si?  n. — Age  17  years;  born  in  the  United  States ;  single;  tem- 

'^/^^t^  ;  occupation  has  been  that  of  a  student.     There  is  a  history 

Heredity,  both  his  maternal  aunt  and  grandfather   having  been 

^^^Ue,     His  mother  attributes  his  trouble  to  a  fall  which  he  had 
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when  a  child,  in  which  he  severely  injured  his  head.  He  did  not 
have  an  epileptic  attack  until  two  years  ago,  since  which  time  he  has 
had  an  occasional  convulsion,  dropping  to  the  floor  very  suddenly,  hut 
very  seldom  had  any  convulsive  movements  of  the  muscles.  She 
first  noticed  that  he  was  somewhat  depressed,  and  was  very  absent- 
minded.  He  thought  an  officer  was  after  him,  and  asked  her  to  hide 
him,  saying  the  "Cop"  was  coming.  He  was  a  particularly  bright 
boy  and  was  often  left  at  home  by  his  mother  when  she  was  down 
town.  During  these  psychical  manifestations,  \vhich  were  apparently 
not  preceded  by  a  convulsion,  he  would  steal  anything  he  could  lay 
his  hands  upon,  and  had  taken  a  large  quantity  of  silver,  together 
with  some  furs,  portieres,  etc.,  which  were  stored  away  in  the  house. 
All  these  things  he  pawned,  but  never  made  any  use  of  the  money, 
except  to  throw  it  away  among  his  companions,  and  to  burn  it,  say- 
ing that  *'  he  had  money  to  bum."  This  was  not  discovered  imtil  he 
began  to  carry  the  furniture  from  the  rooms,  when  his  mother,  sus- 
pecting him,  followed  him,  and  recovered  a  portion  of  what  he  had 
pawmed.  He  would  take  off  his  coat,  vest  and  shoes,  and  pawn  them, 
afterwards  tearing  up  the  pawn  tickets  and  money,  and  scattering 
the  pieces  among  his  friends.  He  was  found  waiting  for  his  brother 
in  the  hall  intending  to  kill  him  with  a  large  knife,  which  he  had  in 
his  hand.  Afterwards  he  remembered  nothing  about  it  and  could 
g^ve  no  reason  for  waiting  to  kill  his  brother. 

On  admission  to  the  hospital  he  was  well  behaved  but  seemed  not 
to  have  a  proper  amount  of  interest  in  what  was  passing  around  him. 
He  complained  of  having  terrible  pains  in  the  head  at  times,  and  said 
he  was  told  that  he  did  things  of  which  he  had  no  recollection  what- 
ever. He  said  he  did  not  know  why  he  did  these  things  as  he  had  every- 
thing that  he  wished.  He  answered  questions  in  an  intelligent  man- 
ner. Three  months  after  admission  he  was  found  in  bed  one  night 
with  a  sheet  tightly  wound  about  his  head  and  neck.  He  was  re- 
vived but  had  no  knowledge  of  what  he  had  done  and  said  he  must 
have  wrapped  the  sheet  about  his  head  in  order  to  stop  his  headache. 
He  did  nothing  unusual  for  five  months  from  this  time,  until  one  day 
without  any  warning  he  broke  a  pane  of  glass  with  his  hand  and 
attempted  to  cut  himself  with  the  pieces.  He  only  succeeded  in  in- 
flicting a  superficial  wound  on  his  wrist.  He  persisted  in  his 
attempts  to  injure  himself  for  some  time  but  afterwards  had  no  recol- 
lection of  having  done  anything  unusual,  and  when  shown  the  cuts 
and  pressed  for  a  reason  as  to  why  he  did  it,  he  said  he  must  have 
had  a  spell. 

Case  HI. — Age  36  years;  bom  in  Germany;  is  by  occupation  a 
cabinet-maker ;  no  history  of  heredity  obtainable ;  had  always  been 
temperate  in  his  habits.  He  had  been  married  nine  years  and  had 
always  been  devoted  to  his  family. 
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On  the  night  of  his  first  attack  he  was  cheerful  on  his  return 
from  work,  greeted  his  wife  pleasantly,  kissed  his  children  and 
played  with  the  baby.  After  he  had  been  home  about  one-half  hour 
he  went  down  stairs  for  ten  minutes,  returning  greatly  changed  in 
appearance,  his  face  being  flushed,  and  his  eyes  having  a  staring 
look.  He  walked  up  and  down  the  room  and  did  not  reply  to  the 
questions  of  his  wife.  Suddenly  he  stopped  and  seizing  one  of  the 
children  threw  it  through  the  window.  He  secured  another  one  after 
a  chase  through  another  room,  and  also  flung  it  out  of  the  window. 
Fortunately  the  children  struck  the  railing  of  the  fire-escape,  and  did 
not  fall  to  the  ground.  His  wife  escaped  from  the  room  with  the  baby, 
the  husband  attempting  to  follow  her,  and  several  of  the  neighbors 
who  endeavored  to  prevent  his  doing  so  were  knocked  down  on  the 
stairs  and,  while  jumping  upon  one  of  these  men  while  prostrate,  he  was 
struck  a  blow  from  behind,  and  before  he  could  recover  from  the  effect 
he  was  bound  with  a  rope.  On  admission  to  Bellevue  he  was  very 
much  excited  and  difficult  of  control.  He  refused  to  answer  questions 
or  give  any  information  regarding  himself. 

On  admission  to  this  hospital  he  was  quiet  and  well  behaved,  and 
answered  questions  readily.  Said  hie  thought  his  wife  was  unfaithful 
to  him,  arid  that  she  wasted  his  money.  His  first  attack  at  this  hos- 
pital occurred  six  months  after  admission,  and  was  one  of  petit  mal. 
After  an  extended  conversation  with  the  ward  physician,  he  suddenly 
stooped  down  from  a  standing  position  and  began  passing  his  hand 
over  his  f>erinaeum  outside  of  his  clothes,  as  if  searching  for  some- 
thing. The  patients  near  him  spoke  to  him,  but  he  did  not  seem  to 
hear  them.  After  feeling  about  for  three  or  four  minutes  he  ceased, 
gave  a  long  sigh  and  sat  down  on  a  chair.  He  then  seemed  conscious 
that  he  was  being  watched,  walked  over  to  another  seat  and  took  up 
a  newspaper.  He  could  give  no  explanation  of  his  queer  behavior, 
and  seemed  confused  when  questioned  about  it.  On  the  second 
night  following  he  became  excited  in  his  room,  and,  on  opening  the 
door,  he  was  found  walking  about  excitedly.  On  seeing  the  attend- 
ant, with  a  howl  he  attacked  him,  striking  at,  and  attempting  to 
scratch  him.  It  was  found  necessary  to  call  four  other  attendants  to 
control  him.  Two  of  the  attendants'  hands  were  bitten  quite  severely, 
and  they  received  numerous  bruises  and  scratches. 

He  has  had  a  number  of  other  attacks,  in  all  of  which  he  became 
quite  violent.  These  are  usually  preceded  by  a  slight  attack  of  petit 
mal.  During  the  intervals  between  attacks  he  is  very  quiet  and 
industrious,  and  talks  in  a  rational  and  intelligent  way. 

Case  IV. — Age  20  years;  born  in  Canada;  by  occupation  a 
plumber;  single;  habits,  temperate. 

His  paternal  grand-uncle  was  insane,  following  an  injury  received 
by  being  struck  by  a  falling  tree. 
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His  mother  for  three  months  preceding  her  death  suffered  from 
melancholia.  She  had  an  almost  irresistible  impulse  to  kill  her 
child.  This  condition  continued  until  her  death  from  tuberculosis 
piilmonalis.  Her  half  uncle  on  the  maternal  side  was  feeble- 
minded, but  it  is  not  known  that  he  suffered  from  epilepsy. 

The  cause  of  his  epilepsy  was  given  by  his  father  as  being  due  to 
masturbation.     The  first^onvulsion,  occurring  in  May,  was  followed 
by  another  in  June,  both  of  these  being  mild  in  character.      In  May 
of  the  next  year  he  had,  as  described  by  his  father,  a  typical  attack 
of  grand  mal  lasting  about  five  minutes.     This  was  followed  by  a 
period  of  great  excitement  during  which  he  attempted  to  escape, 
impelled  apparently  by  fear  of  his  father.     This  condition  existed  for 
forty-five  mjnutes.     In  his  next  attack  it  is  not  known  that  he    had 
any  convulsion.     He  came  down  stairs  about  5  a.  m.  with  a  shirt 
wrapped  about  him.     He  filled  a  basin  with  water  as  if  intending  to 
wash,  did  not  do  so,  but  walked  out  of  the  house,  through  the  yard, 
climbed   over  a  fence  and  was  awakened   by  walking  in  the    cold 
water  of  a  marsh  through  which  he  was  attempting  to  pass.     After 
this  his  room  was  locked,  and  when  the  next  attack  occurred,  about 
one  month   later,  he  was  unable  to  find  the  key,  which  had  been 
hidden,  or  to  open  the  door.     He  then  broke  up  all  the  f&miture  in 
the  room  and  demolished  the  mirror,  evidently  in  a  state  of  fear  and 
excitement.     He  then  jumped  through  a  window  which  was  on  the 
second  floor  to  the  ground  below,  and  was  found  in  a  nude  condition 
wandering  about  the  street.     His  next  attack  occurred  some  months 
later,  and  so  far  as  known  was  not  preceded  by  a  convulsion.     He 
dressed  himself  and  walked  down  stairs,  was  followed  by  his  father, 
and  asked  several  questions,  all  of  which  he  answered  in  a  rational 
way.     He  left  the  house  before  he  could  be  prevented  by  his  father, 
and  was  found  by  an  officer  some  time  later,  gazing  from  a  parapet 
of  a  bridge  at  the  water  below.     Awakening  he  returned  to  his  home. 
His  next  attack  occurred  also  at  night,  and  so  far  as  known  was  not 
preceded  by  a  convulsion.     He  dressed  himself,  left  the  house,  clos- 
ing all  the  doors  after  him  and  walked  to  the  depot.     Not  finding  any 
train  in  at  the  time,  he  started  for  Mount  Vernon  on  foot,  a  distance 
of  some  miles,  walking  upon   the  railroad  track.     During  his  walk 
there  he  was  compelled  to  get  out  of  the  way  of  two  express  trains. 
On  his  way  he  stopped  and  conversed  with  a  track  hand,  and  upon 
arriving  at  Mount  Vernon,   he  answered  a   number  of  questions 
addressed  to  him  by  the  station  agent   in  a  rational  way.     He  was 
awakened  by  a  Mount  Vernon  policeman,   and  had  no  knowledge 
whatever   as  to  how  he   had  got  there    or  what   his    reason   had 
been  for  going.     After  this,  feeling  that  he  might  do  some  injury  to 
himself  or  others,  he  voluntarily  came  to  the  Manhattan  State  Hos- 
pital for  treatment.     When  admitted  he  was  very   much   worried 
in  regard  to  his  condition  and  was  extremely  apprehensive.     He 
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says  that  he  has  no  knowledge  as  to  what  is  going  on  about  him 

during  his  walks*  and  upon  awakening,  he  is  unable  to  tell  anything 

that  has  occurred.     After  admission  he  was  constantly  watched,  but 

nothing  occurred,  except  an  attack  of  grand  mal  one  night  about 

three  months  after  he  had  been  here,  after  which  he  exhibited  not 

the  least  tendency  to  somnambulism.     He  is  bright  and  appreciative,  '  j 

and  talks  in  an  intelligent  way,  perfectly  realizing  his  condition.  Jj 


Case  V. — Age  46  years,  born  in  England;  stone-cutter;  married; 
intemperate  in  his  habits ;  no  history  of  heredity. 

Patient  has  had  infrequent  and  mild  attacks  of  epilepsy  for  a  number 
of  years,  and  has  been  committed  to  an  insane  asylum  on  two  previous 
occasions.  His  wife  states  that  he  had  never  been  excited  up  to  the 
time  of  his  first  commitment  and  had  been  in  the  habit  of  sleeping 
for  a  dav  after  a  convulsion,  when  he  would  awake  clear  in  mind. 
On  this  occasion  he  did  not  sleep  as  long  as  usual ;  upon  awakening  he 
made  an  attack  upon  his  wife  and  had  to  be  restrained.  Since  this, 
he  has,  during  these  attacks,  threatened  to  kill  his  w^ife,  and  upon 
one  occasion  obtained  possession  of  a  large  knife  with  which  he 
attempted  to  murder  his  whole  family,  but  was  prevented  from  doing 
so  with"  considerable  difficulty.  On  admission  to  the  Manhattan 
State  Hospital,  he  was  quiet  and  conversed  intelligently  but  admit- 
ted having  hallucinations  of  sight,  particularly  at  the  time  of  his  con- 
vulsive attacks.  He  remained  a  quiet  and  orderly  patient  for  about 
four  months  after  admission,  when  he  suddenly  became  very  much 
disturbed,  rushed  to  the  end  of  the  ward,  demanding  that  he  be  re- 
leased at  once  or  he  would  force  his  way  out  of  the  building,  and, 
upon  being  told  he  could  not  go  out,  attempted  to  break  the  windows. 
Upon  being  prevented  from  carrying  out  his  designs  he  made  an 
attack  upon  the  ward  physician,  who  was  present  at  the  time,  and  be- 
came very  threatening  and  abusive  in  his  language,  saying  that  the 
physician  was  the  cause  of  his  detention  in  the  hospital,  and  that  he 
would  kill  him  upon  the  first  opportunity.  He  was  restrained  with 
considerable  difficulty  and  the  next  morning  had  a  confused  idea  of 
what  had  happ>ened,  was  very  profuse  in  his  apologies,  but  was  un- 
able to  give  a  reason  for  his  strange  behavior,  except  to  say  that  he 
knew  what  he  was  doing  at  the  time  but  was  wholly  unable  to  con- 
trol himself.  He  has  had  similar  attacks  at  intervals  of  some  months, 
and  at  such  times  wanders  about  in  a  dazed  state.  His  appearance 
is  much  changed,  his  face  being  markedly  flushed  and  his  eyes  hav- 
ing a  strange  look.  He  uses  the  most  filthy  and  abusive  language, 
and  will  assault  anyone  within  reach.  During  the  two  years  of  his 
residence  in  the  hospital  he  has  not  had  an  attack  of  grand  mal,  and 
these  attacks  are  probably  the  psychical  equivalent  of  the  convulsion. 
The  patient  states  that  he  remembers  all  that  happens  during  these 
seizures  and  undoubtedly  does  have  a  fair  knowledge  of  occurrences, 
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at  the  same  time  realizing  that  he  should  control  himself  at  such 
times,  but  says  he  can  not  do  so.  He  has  no  delusions  or  hallucina- 
tions, and  is  generally  quiet,  neat  and  orderly,  spending  most  of  his 
time  in  reading. 
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It  will  be  noted  from  the  foregoing  abstracts  of  histories, 
and  we  have  noted  the  same  in  a  number  of  other  cases, 
that  while  some  have  complete  amnesia  of  all  events 
happening  during  the  epileptic  seizure  and  are  unable  on 
recovering  to  give  an  account  of  anything  that  they  have 
done  during  this  period,  it  now  and  then  appears  that 
certain  cases  do  not  believe  and  can  not  be  convinced  that 
that  they  have  departed  in  any  way  from  the  normal  state. 
Other  cases  not  so  frequently  met  with,  not  only  have 
a  distinct  recollection  of  suffering  from  the  epileptic 
seizure  or  its  equivalent,  but  they  can  give  a  graphic  and 
minute  account  of  everything  that  takes  place,  before, 
during  or  after  the  attack  excepting,  of  course,  the  .period 
of  the  actual  convulsion.  They  seem  to  have  a  knowledge 
of  right  from  wrong,  and  realize  at  the  time  of  committing* 
the  act  that  they  are  doing  wrong,  but  state  that  they  are 
unable  to  restrain  themselves.  At  the  beginning  of  an 
attack  they  frequently  see  visions  and  suffer  hallucinations 
of  hearing  and  become  thoroughly  controlled  by  them  and 
obey  them.  These  persons  having  attacks  at  infrequent 
intervals,  may  at  such  periods  have  an  irresistible  desire 
■]  to  commit  a  criminal  act,  and  may  immediately  afterwards 

i  become  apparently  sane.     If  the   history  of  the  accused 

:^  is  not  known  there  may  be  no  reason    apparent  for  the 

commitment  of  a  crime,  and  a  mistake  in  judgment  could 
readily  be  made  were  we  to  base  our  opinion  only  on  the 
1  persent  condition  of  such  a  person. 

»  Cases  I  and  V  illustrate  well  this  latter  form  of  epilepsy, 

both  having  at  infrequent  and  irregular  intervals  periods 
when  they  become  dangerous  to  those  around  them.  Case 
V  being  very  abusive  and  aggressive,  constantly  watching 
I  for  an  opportunity  to  injure  either  his  physician  or  some 

j*  of  his  nurses.     His  attacks  are  apparently  not  preceded 

J  by  convulsions  nor  has  he  been  known  to  have  a  convulsive 

! 
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attack  since  his  admission  to  this  hospital,  but  it  is 
probable  that  he  is  subject  to,  and  his  excitement  may  _. 

be  preceded  by,  petit  mal,  but  this  has  not  as  yet  been  -^ 

determined.     At  the  lime  of  his  commitment  he  admitted  ,  '*, 

"seeing  visions"  and  said  that  "voices  talked  to  him,"  '' 

but  later  on  denied  all  halluciiiatiorfs.  His  periods  of 
excitement  are  of  short  duration  after  which  he  becomes 
quiet  and  is  very  profuse  in  his  apologies  for  his  behavior. 
He  has  a  perfect  memory  of  all  his  actions  and  conversa- 
tions, but  says  that  for  some  reason  he  acts  under  impulse 
and  is  unable  to  restrain  himself. 

In  Case  I  the  periods  of  excitement  are  known  to  be  but 

rarely  preceded  by  either  petit  orgrand  mal,  but  there  seems 

'o  be  simply  a  gradually  increasing  excitement,  during  the 

^^'ght  of  which  he  is  usually  tractable  and  can  be  made 

^nter  into  conversation,  but  as  soon  as  left  alone  he 

°^'J1   becomes   noisy   and   restless.      After  the  attacks, 

y^jj^a.  questioned  about  his  acts  he  gives  a  detailed  account 

^   -wv-l-iat  he  has  done  and  laughs  at  the  absurdity  of  his 

c<:>»^<i'»jct.     Though  he  has  not  been  particularly  dangerous 

^^^'^'^^fd  his  nurses  and  fellow  patients  while  under  the 

''^^tx-^ning   influence    of  hospital  care,    it   is   extremely 

^^*^fc>£»b!e  that  were  these  influences  removed  and  the  op- 

'^'^t'X-anity  presented  he  would  prove  a  dangerous  member 

^<:^<:iety.     Both  of  the  above  cases  when  not  disturbed 

^^^     ^ipparently  perfectly  sane  and  there  would  be  consid- 

'  ^^^^*le  difficulty  experienced  among  the  general  public  in 

*   "'-"■-"^.'ing  at  a  satisfactory  explanation   of   their   behavior 

_^^^iig  the  disturbed  periods,  and  in  case  of  their  com- 

*-'*^t:.ing  a  criminal  act  there  would  be,  without  a  history  of 

^^•^fbid  psychical  phenomena,  a  question  as  tothe  outcome 

,       ^  legal  procedure.     A  lack  of  this  knowledge  by  the 

^^Ty  and  legal  profession  has  caused  the  justice  of  many 

^^rdicts  to  be  questioned. 

Cases  II,  III  and  IV'  illustrate  the  form  of  epilepsy  in 
^^hich  there  is  a  psychical  phenomenon  with  total  loss  of 
■ftiemory  of  events  during  the  time  of  the  attacks.  This 
form  is  more  common  than  that  in  which  a  memory  of 
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events  is  retained.  These  latter  cases  do  not  present  so 
much  difficulty  in  the  courts,  as  would  the  two  above  cited, 
for  they  are  more  easily  recognized  as  cases  of  epilepsy 
and  their  statements  are  more  readily  believed  than  the 
statements  of  those  who  can  give  a  good  account  of  their 
actions  and  who  even  say  that  they  know  they  have  done 
wrong  but,  knowing  this,  are  still  powerless  to  control  their 
impulses.  By  the  physician,  cases  such  as  the  above  are 
understood  and  given  their  true  weight,  but  it  is  not  yet  gen- 
erally known  that  some  of  the  apparently  milder  forms  of 
epilepsy  are  fraught  with  the  most  danger,  and  this  point 
has  not  been  as  easily  grasped  by  the  legal  mind  as  some 
other  of  the  few  facts  in  medicine  which  lawj^ers  have  as 
yet  absorbed. 

Case  IV  presents  the  interesting  and  somewhat  rare 
complication  of  Somnambulism  or  an  ** Ambulatory  form 
of  Automatism,"  occurring  in  an  undoubted  epileptic,  sup- 
plementing and  sometimes  replacing  the  ordinary  epi- 
leptic seizure.  This  case,  in  common  with  the  history  of 
similar  cases,  presents  an  exceedingly  neurotic  family 
history,  which  we  were  not  able  to  obtain  in  complete  form. 
It  is  highly  probable  that  there  is  a  masked  form  of  epilepsy 
underlying  all  cases  of  somnambulism,  as  epilepsy  involves 
the  same  psycho-motor  area  of  the  brain  and  presents 
many  symptoms  resembling  the  automatic  acts  of  the  som- 
nambulist. Hammond  is  of  the  opinion  that  **those  per- 
sons in  whom  two  distinct  conditions  of  consciousness  are 
known  to  exist,  are  affected  by  epilepsy  and  that  under 
treatment  proper  for  this  disease  the  dual  existence  would 
cease."  Charcot  mentions  a  case,  similar  to  the  one  cited 
here,  in  a  man  who  although  not  himself  apparently  sub- 
ject to  epilepsy  gave  a  family  history  of  epilepsy  for  a 
number  of  preceding  generations,  one  of  his  children 
also  being  subject  to  convulsions.  It  would  appear  as  if 
in  this  case  the  ordinary  epileptic  seizures  were  replaced 
by  a  period  of  double  consciousness  in  one  of  which  he 
walked  fourteen  miles  before  regaining  his  normal  state, 
and  on  another  occasion  went  into  a  restaurant  and  or- 
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dered  a  dinner  but  did  not  partake  of  it.  Later  he  pur- 
chased a  railroad  ticket,  boarded  and  afterwards  threw 
himself  from  a  train,  while  crossing  a  bridge,  into  the  river 
Seine,  and  was  awakened  by  falling  into  the  water. 

The  responsibility  of  somnambulists  for  crimes  which 
they  might  commit  would  present  many  legal  complica- 
tions, as  such  cases  are  exceedingly  rare  and  the  law 
makes  no  special  provision  for  them.  They  present  a 
number  of  conditions  so  easily  simulated  and  at  the  same 
time  so  little  understood  that  it  might  be  used  as  a  plea 
in  criminal  cases,  and  where  such  a  plea  is  put  forth, 
justice  as  well  as  the  public  safety  demands  the  most 
minute  examination  of  the  history  of  the  accused. 

In  all  epileptics  the  predominant  characteristic  during 
the  disturbed  periods  is  their  irritability.  This  is  the  same 
whether  they  have  or  have  not  total  amnesia  of  occurring 
events.  In  all  of  them  the  moral  qualities  are  perverted, 
and  the  sense  of  propriety,  decency  and  duty  lost.  They 
often  present  a  double  personality,  which  results  in  their 
leading,  as  it  were,  a  dual  existence,  being  virtuous  one 
day  and  vicious  the  next.  They  may  be  at  most  times 
polite,  obsequious  and  obliging,  but  there  comes  a  time 
when  they,  are  not  masters  of  themselves  and  there  is  an 
overflow  of  morbid  energy.  During  the  psychical  dis- 
turbances there  is  a  tendency  to  sudden  and  irresistible 
impulses  usually  of  a  destructive  or  homicidal  nature,  fre- 
quently being  of  the  most  violent  and  dangerous  character 
without  there  being  any  apparent  reason  or  motive,  but 
when  a  ca«se  is  presented  as  that  of  Maria  Barberi,  where, 
even  admitting  the  presence  of  epilepsy,  reason  and  mo- 
tive were  clearly  shown  and  the  act  premeditated,  there 
immediately  arises  a  doubt  in  the  mind  of  one  familiar 
with  such  cases,  whether  she  was  mentally  irresponsible 
at  the  time  of  the  commission  of  the  crime,  or  whether 
the  crime  was  due  to  the  vicious  tendencies  of  the  race  to 
which  she  belongs,  a  people  who  habitually  endeavor 
to  redress  their  wrongs  regardless  of  their  own  amen- 
ability to  the  law,   being  apparently  satisfied  that  they 
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have  employed  the  best  means  by  which  justice  could 
obtain. 

The  question  arises  whether  all  epileptics  who  have  vio- 
lated the  laws  of  the  community  are  to  be  considered 
irresponsible  for  their  acts,  and  are  they  to  be  acquitted 
because  it  is  unquestionably  established  that  they  are  sub- 
ject to  epileptic  seizures.  The  law  regards  every  one  the 
same  and  excuses  no  one.  An  epileptic  is  not  -excused 
solely  because  he  suffers  from  epileptic  seizures,  but  is 
held  as  strictly  accountable  as  a  person  suffering  from 
any  other  disease.  It  is  required  that  each  establish  to 
the  satisfaction  of  the  jury  that  the  crime  of  which  he  is 
accused  was  not  the  act  of  a  sane  man.  There  may  have 
been  criminal  premeditation  and  interested  motive,  and  at 
the  time  he  could  have  refrained  from  the  commitment  of 
the  crime  had  there  been  any  desire  on  his  part  to  do  so. 
Thus  it  will  be  seen  there  is  no  little  difficulty  in  dis- 
tinguishing the  responsible  from  the  irresponsible  epilep- 
tic, and  a  door  may  be  opened  through  which  a  person 
cunning  enough  to  feign  the  symptoms  of  epilepsy  or  to 
declare  that  he  was  irresponsible  at  the  time  and  had  no 
memory  of  events  which  had  taken  place  might  be  ac- 
quitted and  escape  a  just  punishment. 

From  the  frequency  with  which  epilepsy  and  mental 
unsoundness  is  put  forward  in  the  courts  to-day,  as  a  plea 
in  cases  of  homicide,  and  from  the  present  manner  in 
which  expert  testimony  is  given,  it  has  come  to  be  regarded 
with  suspicion  and  ridicule  both  by  the  general  public  and 
the  courts.  There  are  no  cases  which  require  nicer  dis- 
crimination and  more  minute  investigation  than  to  decide 
on  the  moral  and  criminal  responsibility  of  epileptics,  in- 
asmuch as  actions  closely  resembling  those  of  psychical 
epilepsy  may  arise  as  a  result  of  the  vicious  tendencies  of 
the  individual,  so  that  the  diagnosis  involves  considerable 
difficulty.  The  question  of  the  responsibility  as  regards  a 
criminal  act  must  be  regarded  as  a  medico-legal  one,  the 
law  defining  the  ethico-legal  position  while  medicine  en- 
deavors to  fix  the  psycho-ethical  responsibility  of  the  indi- 
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vidual.  The  law  presumes  everyone  to  be  sane  and  legally 
responsible  for  their  acts,  and,  where  there  is  a  plea  of  in- 
sanity or  irresponsibility  put  forward  as  a  defense, 
requires  them  to  prove  it,  not  necessarily  beyond  a 
doubt,  but  by  a  preponderance  of  the  evidence  and  to  the 
satisfaction  of  the  jury.  In  these  cases  the  evidence  of  the 
physician  and  the  records  of  medical  experience  should 
always  receive  the  consideration  due  them. 

In  concluding  this  article  on  the  legal  responsibility  of 
the  epileptic,  we  have  pointed  out  some  of  the  diffi- 
culties which  arise,  rather  than  to  offer  any  suggestions 
by  which  they  might  be  remedied.  As  yet  the  legal  pro- 
fession and  the  physician  are  at  considerable  variance  as 
regards  the  moral  and  mental  responsibility  of  such  cases. 
This,  however,  should  not  be,  and  the  object  of  both 
should  be  to  seek  for  the  truth  which  must  be  established 
before  justice  can  prevail  and  the  public  safety  be 
preserved. 


THE  BLOOD  IN  EPILEPSY. 
By  Helene  Kuhlmann,  M.  D., 

Assistant  Physician,  Buffalo  State  Hospital. 

In  looking  up  the  literature  relating  to  the  study  of  the 
blood  in  epilepsy,  I  found  among  the  books  and  journals 
at  my  command  but  few  references  to  it.  Dr.  Smyth,  in 
the  London  Medical  Recorder ^  reports  a  number  of  exam- 
inations which  showed  an  average  diminution  in  the 
number  of  red  cells,  and  a  diminution  in  the  percentage 
of  haemoglobin  in  this  disease.  Following  I  submit  a 
series  of  examinations  in  sixteen  female  epileptics,  which 
were  made  within  the  past  few  weeks  and  may  be  of  some 
interest : 
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I6 
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As  will  be  seen  from  the  above  table,  there  was  some 
diminution  in  the  amoimt  of  haemoglobin,  the  average 
being  76  per  cent,  and  a  very  slight  average  diminution 
in  the  number  of  red  cells. 

The  number  of  leucocytes  ranged  between  4,000  and 
14,000,  none  of  the  cases  falling  far  below  or  reaching  far 
above  the  physiological  limit.  The  proportion,  too, 
between  red  and  white  cells  approximated  the  normal  in 
most  of  the  cases. 

The  microscopical  preparations  showed  no  abnormal 
elements,  but  the  proportion  between  the  polymorph- 
ous leucocytes  and  the  lymphocytes  was  changed  in 
the  majority  of  cases,  the  lymphocytes  being  present 
in  relatively  larger  number  than  is  found  in  normal 
blood,  the  small  lymphoid  elements  being  especially 
prominent.  The  eosinophiles  were  present  in  normal 
proportion. 

The  red  cells  showed  no  abnormality  further  than  slight 
poikilocytosis,  with  the  exception  of  Case  9,  in  which 
there  was  marked  irregularity  in  the  size  of  the  cells. 
All  took  the  stain  well. 

Although  no  definite  conclusions  can  be  drawn  from  so 
small  a  number  of  cases  examined,  yet  it  would  appear 
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that  there  is  in  the  epileptic  an  increased  destruction  of 
polymorphous  leucocytes,  with  an  increased  production 
of  lymphocytes.  Whether  this  is  true  in  all  cases,  whether 
it  is  distinctive  of  the  disease  or  what  its  significance,  will 
have  to  be  determined  by  future  examinations. 


ELEPHANTIASIS, ARABUM   ASSOCIATED  WITH 

INSANITY. 


'r. 


By  Thomas  E.  Bamford,  M.  D.,  f; 

Assistant  Physician,  Hudson  River  Stafe  Hospital.  i 

«►. 

Elephantiasis    is    only  occasionally   met  with   in   this  J 

country;    in  the  Indies,  in  Norway  and  in  the  Mediter-  I 

ranean,   it   is,  however,  common.      The   disease   lasts   a  } 

variable  time,  possibly  a  lifetime,  as  is  the  case  in  the  ;. 

subject  of  this  report.  ; 

When  fully  developed  there  are  three  features  which  I 

may  be  studied,  namely,  hypertrophic  growth  of  cellular  " 

tissue,  alteration  in  the  appearance  of  the  skin,  and  more 
or  less  deformity.     These  changes  are  brought  about  as  » 

the  result  of  intermitting  and  repeated  attacks  of  local  ? 

inflammation. 

Elephantiasis  arabum  of  the  leg  develops,  as  a  rule,  in  a 
chronic  manner,  with  inflammatory  symptoms  renewed 
occasionally,  paroxysmally,  or  at  irregular  intervals  and 
these  at  first  represent  the  only  morbid  phenomena. 

The  disease  attacks  males  oftener  than  females. 
Seventy-five  per  cent  of  the  cases  reported  were  males. 
Of  945  cases  reported,  729  occurred  in  people  whose  ages 
ranged  between  twenty-six  and  sixty  years.  The  date  of 
its  first  appearance  was  as  follows:     In  sixteen  cases  it  ' 

had  existed  since  childhood ;  it  occurred  before  the  fifth 
year  in  seven  cases;  between  the  ages  of  six  and  ten  in  33 
cases ;  between  the  eleventh  and  the  fifteenth  year  in  1 1 1 
cases;  between  the  sixteenth  and  the  twenty-second 
vear  in  222  cases.     As  to  the  part  affected,  it  was  the 
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right  leg  alone  in  307  cases,  the  leg  with  other  parts  in 
287,  or  30  per  cent,  both  limbs  in  344  cases,  or  36  per 
cent,  in  other  parts  alone  in  seven  cases,  in  the  upper 
extremity  in  four  cases. 

The  prognosis  of  the  disease  when  fully  developed  is 
unfavorable.  As  regards  the  treatment.  Dr.  Camochan 
believed  it  to  be  associated  with  an  enlargement  of  the 
arterial  trunks  of  the  part,  and  upon  this  theory  based  his 
practice  of  tying  the  main  artery  of  the  limb  and  thus 
starving  the  disease.  He  was  the  first  surgeon  to  perform 
this  operation  (in  January,  185 1)  and  the  success  he  met 
with  induced  Dr.  Bryant  to  follow  his  example  in  1865. 
The  subject  operated  upon  was  much  benefited  and  the 
case  was  reported  in  the  Med.  Chir.  Trans,  ^  1866.  Am- 
putation has  been  tried,  but,  in  most  cases  where  the  leg 
was  involved,  the  results  were  not  encouraging.  Mon- 
corva  and  Silva  Araujo  claimed  brilliant  results  from  the 
electrolytic  action  of  the  constant  current,  but  Kaposi 
states  that  the  above  method  has  failed  in  his  hands. 

The  case  here  reported  is  one  of  unusual  interest 
because  of  its  association  with  insanity  covering  a  period 
of  several  years : 

Mrs.  C,  age  65  years;  widow;  seven  children;  occupation,  house- 
wife ;  nativity,  Ireland ;  has  been  in  the  United  States  thirty-seven 
years.  Father  died  of  epithelioma ;  mother  died  of  phthisis  ptilmon- 
alis.  Patient's  habits  had,  always  been  good.  She  is  said  to  have 
had  inflammatory  rheumatism  for  several  years.  At  the  age  of  seven 
the  patient  is  said  to  have  received  a  fall  sustaining  an  injury  to  her 
left  leg  above  the  ankle.  Three  months  later  there  were  signs  of 
ulceration  of  the  leg  below  the  knee  which  was  followed,  in  the  course 
of  a  few  weeks,  by  necrosis  of  the  tibia.  Several  spiculse  of  bone 
were  removed  and  in  a  short  time  the  wound  healed.  The  patient 
remained  in  a  comfortable  condition  for  more  than  two  years  when 
she  began  to  experience  severe  pain  of  a  neuralgic  character  in  the 
affected  limb.  In  the  course  of  a  few  weeks  erythematous  patches 
developed,  which  gradually  extended  and  finally  involved  the  whole 
leg  below  the  knee.  The  limb  became  swollen  and  the  tissues  in- 
filtrated. Vesicles  formed,  followed  by  a  discharge  of  lymphatic 
fluid.  These  symptoms  were  accompanied  by  gastric  irritation  and 
a  slight  febrile  movement.  In  a  short  time  the  acute  symptoms  sub- 
sided.    The  swelling  was  reduced  and  the  patient  appeared  in  her 


Bamford:   Eltphaniiash  Arabum,  i 


Statb  Hospitals  Bulletin 


\ 


I  > 

I 


bamford:  elephantiasis  arabum.  8i 

^siial  health,  save   that  the  part  attacked  was  slightly  larger  than 

1  *^fore.     She  had   a  relapse  within  three  months,  at  which  time  the 

f  ^y^ptoms  were  more  pronounced.     The  enlargement  of  the  limb  was 

/  ®0'  great,  with  distension  and  rupture  of  the  lymphatic  spaces,  to- 

s^^er  with  a  discharge  of  a  milky  or  serous  fluid.     The  limb  has 

-DOIT  reached  an  enormous  size,  the  calf  of  the  leg  measuring  nearly 

twenty-six  inches,  with  a  fold  at  the  ankle  nearly  one  inch  in  depth. 

Fh^  S"vvollen  limb  pre.sents  nodular  masses  grouped  at  different  parts, 

separated  from   one  another  by  deep   sulci  which    are  especially 

marked  at  the  flexure  of  the  ankle  joint,  as  is  shown  in  the  accom-  [j 

panying  illustration.     The   secretions  have   a  very  offensive  odor.  »{ 

°^  Sreat  is  the  discharge  of  lymph  that  whenever  the  patient  is  led  } 

about   the  ward  the  impression  of  her  foot  is  seen  after  each  step,  * 

^^secl  by  the  accumulation  of  the  fluid  on  the  sole  of  the  foot.     The  * 

^aected  limb  appears  shortened  and  the  skin  is  discolored.     There  is 

Considerable  hyperesthesia  at  the  knee-joint,  but  below  this  point  \ 

^ere  is  almost  complete  anaesthesia.     There  are  also  evidences  of 

Regeneration  of  the  muscles  of  the  lower  extremity.     The  power  of  j 

flexion  and  extension  of  the  foot  is  lost.     The   right  leg  is  now 
slightly  oedematous  and  somewhat  larger  than  normal. 

Urinaly.sis:      Quantity,  normal;    reaction,  acid;    sp.  gr.,   1020;    no 
abnormal  ingredients.  ! 

Examination  of  the  blood:     Hsemoglobin,  sixty  per  cent;  haemo-  * 

cytes,  2,650,000;  leucocytes,  14,000;  no  peculiarities  with  the  excep- 
tion of  the  diminished  number  of  red  globules  and  the  prominent 
appearance  microscopically  of  the  white  corpuscles.  ; 

The  patient  has  been  insane  for  several  years.     The  ' 

first  symptoms  noticed  by  her  friends  were  those  common  j 

to  melancholia.  She  had  hallucinations  of  hearing  and 
delusions  of  persecution,  which  suddenly  developed  after  ) 

a  severe  attack  of  inflammation  of  the  affected  part.     She 
»       was  depressed,  confused  and  mildly  disturbed.     The  in- 
sanity steadily  progressed  and  at   the  present  time  she 
is  demented,  restless,  and  her  memory  is  much  impaired,  , 

The  capillary  circulation  is  markedly  imperfect  and 
anaemia  is  a  prominent  symptom.  It  is  said  that  the 
patient  has  never  suffered   from    erysipelas,  malaria  or  i 

any  other  affection  with  which  elephantiasis  is  usually  "' 

associated. 

The  disease  has  been  known  to  appear  as  the  result  of 
an  injury  and  it  would  seem  as  if  traumatism  was  the 
etiological  factor  in  this  case. 
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CASE  OF  ANEURISM,  AND  RUPTURE  OF 

ASCENDING  AORTA. 

By  J.  E.  Courtney,  M.  D., 

First  Assistant  Physician,  Hudson  River  State  Hospital. 

The  chief  interest  of  the  following  case  consists  in  the 
obscurity  of  the  symptoms  of  aneurism  and  the  manner 
and  suddenness  of  death. 

Anna  K. — Widow,  60,  admitted  April,  1895;  weight, 
163  lbs.,  5  feet,  4  inches  tall;  pulse,  80;  blowing  murmur 
of  heart;  tongue  coated,  skin  puffy  and  pale;  case  of 
mania,  sub-acute ;  assigned  cause,  intemperance  and  irreg- 
ular life. 

Patient  described  hallucinations  of  sight  and  of  hearing, 
for  example,  that  colored  lights  were  flashed  upon  her  at 
night  by  electric  lanterns,  and  that  vile  epithets  were 
applied  to  her,  all  of  which  had  gone  on  for  four  years,  but 
worse  for  the  last  year. 

Her  face  was  pitted  from  small-pox  occurring  at  age  of 
two  years,  hands  heavy  and  puffy,  fingers  stubby  and 
tremulous,  skin  thick,  waxy  and  muddy,  and  many  of  the 
phenomena  presented  were  those  of  myxcedema.  Soon 
after  admission  she  began  to  work  and  employed  herself 
regularly  in  the  industrial  department,  not  complaining 
of  cough  or  sickness. 

There  was  a  little  hoarseness  and  a  few  times  she  com- 
plained a  little  of  mild  asthmatic  attacks  at  night,  some 
shortness  of  breadth  on  exertion,  and  of  nasal  catarrh. 
Mentally  she  was  mildly  hilarious,  talked  a  great  deal 
about  some  man  who  wanted  to  marry  her,  and  clung  to 
the  delusions  described  above. 

On  January  31,  1897,  she  worked  as  usual  and  that  night 
was  quiet  and  appeared  to  sleep  well.  A  little  after  five 
the  next  morning  the  night  nurse  noticed  her  in  the  act  of 
getting  up  and  preparing  to  dress,  her  attention  was  next 
attracted  by  hearing  her  fall  on  the  floor,  and  she  found 
her  with  blood  pouring  from  the  mouth  and  nostrils ;  she 
died  in  ten  minutes.     The  autopsy  showed  the  ascending 
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aorta  and  arch  unifonnly  distended  to  three  or  four  times 
the  normal  size,  very  thin,  and  covered  inside  with  calcar- 
eous deposits.  The  rupture  was  into  the  trachea,  just 
above  the  bifurcation.  At  several  places  the  aorta  was 
practically  worn  through,  the  thin  parts  being  filled  only 
by  plugs  of  fibrin. 

The  point  of  the  rupture  had  evidently  formed  gradually, 
the  margins  were  rounded  and  well  defined  and  had 
apparently  for  some  time  been  held  by  only  a  plug  of 
partially  organized  fibrin. 

The  stomach  was  full  of  blood  swallowed  either  during 
slow  hemorrhage  while  asleep  or  after  she  became  uncon- 
scious. It  is  strange  that  she  had  no  history  of  expector- 
ation of  blood,  as  oozing  must  have  taken  place  before  the 
final  rupture.  The  ducts  of  the  gall  bladder  were  com- 
pletely obstructed  by  a  gall  stone  as  large  as,  and  about  the 
shape  of,  the  end  of  the  thumb,  and  weighing  nearly  three 
drams.  The  gall  bladder  contained  no  gall  but  only  lim- 
pid mucus.  The  illustrations  are  photographs  of  the  inner 
and  outer  aspect  of  the  disjeased  sections  of  the  aorta. 


REPORT  OF  ONE   HUNDRED  AUTOPSIES. 

By  W.  Grant  Cooper.  M.  D., 
junior  Physician,  St.  I^wrence  State  Hospital. 

Autopsies  are  ever  a  source  of  deep  interest  to  the 
progressive  physician  and  especially  to  the  alienist. 
They  are  valuable  in  that  they  confirm  or  disprove  the 
diagnosis  made  previous  to  death.  Then,  in  mental 
disease,  we  often  have  symptoms  without  discoverable 
brain  lesions  and  conversely  very  extensive  brain  lesions 
are  found  post  mortem,  which  were  not  suspected  during 
the  life  of  the  patient.  It  is  only  by  increased  knowledge 
of  the  structure  and  function  of  brain  cells,  and  the  changes 
which  take  place  in  them  when  diseased,  that  we  can  hope 
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to  explain  these  paradoxical  phenomena  or  to  treat  mental 
disease  with  the  best  possible  measure  of  success. 

It  is  also  of  interest  to  note  the  frequency  of  occurrence 
of  other  visceral  lesions  in  conjunction  with  brain  disease. 
Whether  there  is  an  interdependence  between  insanity 
and  certain  physical  lesions  outside  of  the  brain,  or 
whether  the  frequent  occurrence  of  the  latter  among  the 
insane  shows  only  their  greater  susceptibility,  is  a  question 
to  be  determined  by  long  continued  observation. 

There  have  now  been  held  at  the  St.  Lawrence  State 
Hospital  more  than  two  hundred  autopsies.  The  first 
hundred  were  reported  by  Dr.  Thomas  Conant  Sawyer  in 
the  Eighth  Annual  Report  of  the  hospital.  The  following 
is  a  continuation  of  the  work  begun  by  Dr.  Sawyer. 

In  the  appended  report  the  percentages  are  given  at  the 
end,  but  owing  to  the  variety  of  mental  troubles  enumer- 
ated, the  number  of  cases  in  each  class  is  so  small  that 
the  value  of  the  percentages  is  somewhat  lessened  when 
considered  alone,  but,  added  to  other  like  reports,  they 
will  materially  help  in  arriving  at  definite  conclusions. 

No  report  on  heredity  is  made  as  so  many  of  the  cases 
were  transfers  from  County  Houses  and  other  public  insti- 
tutions and  accompanied  with  such  imperfect  histories 
that  if  a  report  were  made  it  would  not  give  a  true  idea  of 
the  existing  conditions. 

general  paralysis — nineteen  cases. 

Autopsy  No.  ioi,  Cask  No.  iSoi.* — Male,  aged  40  (?),  single, 
laborer;  nativity,  Ireland;  duration  of  insanity,  (present  attack)  two 
weeks.  Complication,  acute  nephritis.  .  Cause  of  death,  general 
paralysis. 

Autopsy  twelve  hours  after  death.  //i?^7rt^- Skull  cap  thick,  and  on 
its  removal  a  large  quantity  of  bloody  serum  escaped.  Dura  was 
adherent  to  the  skuli'and  to  the  pia  along  the  great  longitudinal  sinus 
and  in  the  area  of  tne  Pacchionian  bodies  which  were  greatly  en- 
larged. All  the  vessels  of  the  brain  and  pia  were  distended  with 
blood,  and  streaks  of  whitish  opacity  followed  the  course  of  the 

•  This  case  was  reported  as  a  case  of  acute  general  paralysis,  in  the  Eighth 
Annual  Report  of  the  St,  Lawrence  State  Hospital,  p.  157,  by  Dr.  Robert  G. 
Cook,  to  which  reference  is  made. 
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*^er  vessels  in  the  pia.     There  were  adhesions  between  the  pia  and 
"^rtex  so  that  erosions  were  left  when  the  membrane  was  stripped. 

They  were  especially  marked 
along  the  longitudinal  sinus 
and  at  the  upper  extremities 
of  the  ascending  convolu- 
tions on  both  sides.  The 
upper  half  of  the  right  as- 
cending parietal  convolu- 
tion, extending  to  the  inter- 
parietal sulcus,  for  a  space 
of  one  and  one-half  square 
inches,  was  flattened  and 
^^  sunken.     The  outer  margins 

-a    ^Ptic  thalami  were  symmetrically  softened  on  both  sides  and  the 
feneration  was  also  marked  in  the  genu  of  the  corpus  callosum. 
ixJe  ganglia  were   of    good 
^^ti^istence,  but  were    per- 
xxj^^tGd   with   enlarged  and 
<iisten<ied  vessels.     The  ves- 
sels   of    the  ventricles  were 
Also  distended,  especially  on 
^^    ^S'ht  side.     The  brain, 
*®  ^  '^vbole,  was  well  formed, 
^^^    sialci  were  deep  and  the 
^"^oliitions  were  well   de- 

^^st  Organs — Normal. 
^^dneys — Showed  signs  of  acute  nephritis;    capsules  somewhat 
^^^rent  in  both;   the  cortices  thickened  and  the  markings  fairly 
^^tinct 

A^UTOPSY   No.    104,   Case  No.    1567.* — Male,    aged    56,    married, 

^^^or;   nativity,   United   States;  alleged   cause,  cerebral  apoplexy; 

^^xation    of  insanity,   two    years.      Complication,   cerebral  tumor. 

^^use  of    death,   general  paralysis.     Contributing    cause,  cerebral 

^^Unor. 

Autopsy,     //^tr^— Skull   was    of    normal  thickness  and  density 
I^ura  thickened  and  adherent  to  skull  and  on  basal  surface  of  brain 
to  pia.     Pia  was  adherent  to  cortex  and  under  surface  of  temporo- 
"Sphenoidal  lobe.     A  tumor  one  and  one-half  inches  in  diameter  and 
of  irregular  contour,  was  found  attached  to  the  posterior  aspect  of  the 


4ue.  foi 

•41  Cortric^wl  erosions. 


•This case  was  also  reported  as  a  case  of  intra-cranial  tumor,  complicating: 
general  paralysis,  in  the  Eighth  Annual  Report  of  the  St.  Lawrence  State 
Hospital,  p.  149,  by  Dr.  Robert  G.  Cook. 
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petrous  portion  of  the  left  temporal  bone.  This  tumor  extended 
from  the  basilar  artery,  which  it  displaced  to  the  right,  outv^ard 
more  than  an  inch.  It  had  displaced  the  medulla  to  the  right  and. 
caused  atrophy  and  softening  of  the  pons.  The*"  left  lobe  of  the 
cerebellum  was  pushed  upward  and  backward,  and  the  peduncles 
were  softened  and  attenuated.  The  tumor  was  firm,  well  supplied 
with  blood  vessels  and  free  from  central  attachment. 


Brain — Weight     48       oz. 
There  were   slight  erosions 
of  cortex,  otherwise  normal, 
except  its  shape  which  'was 
distorted  by  the  new  growths. 

Lungs — On  right  side  the 
pleura   was   thickened    and 
many  firm  adhesions  existed. 
The  upper  lobe 'of^  left  side 
was  adherent  to  parietes. 


Heart — Weight  12  oz.     Tricuspid  valve    slightly  thickened  with. 
calcareous  deposits  at  its  base. 

Liver — Weight  58I4  oz., 
capsule  somewhat  adherent, 
otherwise  normal. 

Kidneys — Weight  of  left 
4ji^  oz.,  of  right  4  oz.  In 
both  the  capsules  were  ad- 
herent, the  cortices  thin  and 
each  contained  several  small 
cysts. 

Spleen — Weight  3^  oz. 
It  presented  no  gross  patho- 
logical change.  ^^  \  ^^  ^  r^n.  r<'  fl"^-**- 

Autopsy  No.  117,  Cask  No.  1046. — Male,  aged  43,  married,  brake- 
man;  nativity,  United  States;  duration  of  insanity,  three  years. 
Complication,  uraemia  Cause  of  death,  general  paralysis  compli- 
cated by  uraemia. 

AuTorsY.  Head—%\iv\\  cap  thick  and  of  average  density.  Upon 
incising  the  membranes  a  considerable  quantity  of  serum  escaped. 
Dura  was  not  adherent,  but  in  anterior  fossa  of  left  side  was  stained 
a  rusty  color.  On  stripping  the  pia  it  was  found  to  be  very  adherent 
to  the  anterior  lobes  which,  again,  were  bound  firmly  together  in  the 
anterior  segment  of  the  longitudinal  fissure;  also  the  frontal  and 
temporo-sphenoidal  lobes  at  base  of  Sylvian  fissure  were  separated 
with  difficulty,  causing  erosions. 
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Brain — Weight  48  oz.,  of  fair  proportions  and  normal  appear- 
ance.    Vessels,  walls  thickened. 

Lungs — Normal. 

Heart — Weight  1 5  oz.  Aortic  valves  incompetent,  one  cusp  was 
calcified  and  bound  down  by  adhesions.  A  considerable  calcareous 
deposit  was  seen  in  the  aorta  just  above  the  valves ;  other  degenera- 
tive changes  had  also  taken  place  in  the  artery  wall  so  that  in  some 
places  the  entire  wall  was  nearly  eroded. 

Liver — Weight,  81  oz.  Extremely  large  but  normal  in  appearance 
save  a  slight  degree  of  congestion. 

Kidneys — Weight  of  left  8^  oz.,  of  right  7^  oz.  Large, 
congested. 

Bladder — Enormously  dilated,  extending  to  umbilicus,  with  coats 
much  thickened. 

Spleen — Weight  9  oz.  Large  and  soft  but  presenting  no  gross 
lesions. 

Autopsy  No.  124,  Cas£  No.  472. — Male,  aged  36,  married,  manager 
of  opera  house ;  nativity,  United  States ;  duration  of  insanity,  three 
years.  Complications,  lobar  pneumonia  and  chronic  nephritis. 
Cause  of  death,  general  paralysis  and  lobar  pneumonia. 

Autopsy.  Head — Skull  of  unusual  thickness  and  density  in  entire 
circumference.  Dura  was  thickened  and  adherent  to  skull  in  places, 
also  to  pia-arachnoid.  Pia-arachnoid  much  thickened  and  there  was 
a  large  quantity  of  gelatinous  substance  taken  from  between  their 
layers.  There  was  a  number  of  adhesions  between  pia  and  cortex 
which  caused  erosions  on  stripping  the  membrane.  These  adhesions 
were  most  numerous  over  the  frontal  convolutions  of  both  hemi- 
spheres. The  blood  vessels  of  pia  were  increased  in  number  but 
there  were  no  marked  changes  in  their  walls. 

Brain — Weighty  43 j^  oz.,  convolutions  mai;kedly  atrophied,  sulci 
wide  and  gaping.  Gray  and  white  matter  considerably  softened  but 
no  further  gross  changes  in  interior  of  brain  or  at  base. 

Lungs — I^ower  lobe  of  left  was  completely  consolidated,  being  in 
stage  of  red  hepatization.  Over  this  lobe  there  was  an  exudate  of 
fibrin  but  no  adhesions  had  formed.  The  lower  portion  of  upper 
lobe  was  consolidated  for  about  one  and  one-half  inches,  upper  portion 
congested.  Right  lung,  free  from  adhesions,  normal  in  appearance 
except  for  old  cicatrices  at  apex. 

Heart — Weight  8  oz.,  small,  walls  thin,  both  ventricles  contained 
organized  blood  clots,  valves  normal.  Several  thickened  patches  in 
aorta  just  above  valves. 

Liver — Weight  47  oz. ,  soft  and  friable. 

Spleen — Weight  ^}^  oz. ,  apparently  normal. 

Kidneys — Weight  of  left  6  oz. ,  of  right  5  oz. ;  in  both  the  capsules 
were  somewhat  adherent,  but  the  cortices  seemed  of  normal  thick- 
ness and  the  markings  fairly  distinct. 
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Autopsy  No.  127,  Case  No.  1803. — Male,  aged  28,  single,  car- 
penter; nativity,  Ireland;  duration  of  insanity,  five  months.  Com- 
plication, syphilis.     Cause  of  death,  general  paralysis. 

Symptoms. — Admitted  September,  1894.  Had  hemianaesthesia  of 
left  side.     Chief  symptom,  loss  of  memory ;   did  not  know  his  age, 

where  he  came  from  or  that 
he  was  sick.  Disposition 
pleasant  if  not  crossed.  Vis- 
ion I  J,  slight  congestion  of 
disk,  pupils  normal,  reaction 
to  light  good.  Suffers  much 
from  headache.  November, 
I Sq^^Is  very  irritable,  mem- 
ory not  improved.  On  the 
2oth  in  St.  he  had  eighteen 
general  convulsions,  became 
cyanotic  and  partly  uncon- 
scious! On  2ist  had  one  convulsion — was  dull  and  apparently 
blind.  He  remained  without  much  change  till  December  25th,  1894, 
when  he  again  began  to  have  convulsions  with  spasmodic  twitching 
of  muscles  of  left  side.  He  rapidly  grew  worse  and  died  on  afternoon 
of  that  date. 

Autopsy.  Head—S'k.vll 
showed  no  special  thickening 
and  was  deeply  eroded  in 
three  places  by  Pacchionian 
bodies  which  were  consid- 
erably enlarged.  Dura  ab- 
normally adherent  to  skull 
and  also  to  arachnoid  over 
vertex  in  region  of  Pacchi- 
onian bodies.  There  was 
fluid  in  and  beneath  the 
layers  of  the  pia-arachnoid, 

but  the  membranes  were  not  thickened  and  were  clear  except  for 
some  opacities  near  the  larger  vessels.     Pia  adherent  to  cortex. 

Brain — Weight  47  oz.,  many  erosions  over  convolutions  of  tem- 
poral and  occipital  lobes  with  a  few  over  frontal.  On  the  surface  of 
right  hemisphere  there  was  a  triangular  softened  area  in  precunate 
lobe,  the  edges  of  which  were  about  one  and  one-half  inches  in  length. 
In  depth  it  measured  about  one-eighth  of  an  inch.  Ov^er  this  area 
the  pia  was  very  adherent  and  could  not  be  removed  without  eroding 
brain.  The  convolutions  .showed  no  atrophy,  but  there  was  some 
flattening  of  entire  hemisphere,  showing  moderate  softening.  There 
were  no  gross  lesions  of  the  basal  ganglia,  pons  or  medulla. 
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Lungs — Both  congested;  old  pleuritic  adhesions  011  leCt  side. 

.tfifar/— Weight  9^  oz.,  left  ventricle  thickened,  valves  smooth 
and  of  normal  thickness. 

Liver — Weight  53  oz,,  soft,  friable,  capsule  adherent. 

AVi/n^/j— Weight  of  left  5>i  oz.,  of  right  4^:  oz.  These  with 
Spleen  showed  no  pathological  changes. 

Autopsy  No.  130,  Case  No.  138s. — Male,  aged  40,  single;  nativity, 
United  States;  painter  and  paperhanger;  heredity,  father  had 
general  paralysis;  duration  of  insanity,  three  years  {?).  Cotnplica- 
tion,  cerebral  compression.     Cause  of  death,  general  paralysis. 

Symptoms. — Patient  was  admitted  January  iStli.iBgj,  was  incoher- 
ent, demented,  ataxic  in  speech  and  gait,  loss  of  facial  expression, 
untidy  in  habits,  March,  1894 — He  is  happy,  elated,  grates  teeth, 
demented,  developed  hfematoraa  auris.  October,  1894 — Has  had 
several  paralytic  seizures  followed  by  a  series  of  convulsions.  From 
this  time  on  patient  grew  rapidly  worse,  losing  all  control  of 
sphincters,  developed  bed-sores  and  death  occurred  January  9th,  1895. 

Autopsy,  .//carf— Skull  cap  thickened.  Dura  thickened  but  not 
adherent.  On  incising  dura  about  7  oz.  of  fluid  escaped.  Pia, 
pale,  thickened  and  adherent  over  parietal  and  occipital  lobes  of  both 
hemispheres. 

Brain — Weight  42  oz.,  cortex  eroded,  brain  substance  soft  with 
punctate  hemorrhages;  gray  matter  thinned. 

L  ungs^-  Congested. 

Heart — Weight  8  oz.,  left  ventricle  hypertrophicd,  aortic  valwes 
thickened.     Right  ventricle  thin  and  flabby. 

Liner,  Spleen  and  Kiiimys  showed  no  gross  pathol<)gical  changes. 

Autopsy  No.  131,  Case  No.  15S3. — ^Male,  aged  31  years  10  months, 
single,  black.smith;  nativity,  England;  duration  of  insanity,  one  year 
and  nine  months.    Complication,  epilepsy.    Cause  of  dt-ath,  epilepsy. 
AuToi'sv.       //<-flrf— Skiill 
cap   dense   and    irregularly 
thickened.     Dura  thick  and 
adherent  to  skull  and  pia  on 
either   side   of   the  longitu- 
dinal   fissure    over    E'acchl- 
onian    bodies,     Pia  slightly 
thickened,  clear  except  in  a 
few  small  places  over  con- 
vexity.    It  was  very  adher- 
ent over  the   i.st,  2d,  3d  and 
asi:cnding  frontiil    cunvolu- 
tions  of  both  hemispheres.     At  the  base  tht^rc  wcru  adhesions  over 
the  whole  surface  of  the  orbital  and  tciiiporo-spheiioiclal  lobes. 
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Brum — Weight  45  oz.,  cortex  over  frontal  lobes  much  eroded- 
Brain  substance  markedly  softened  throughout,  convolutions  much 
atrophied,  small  arteries  of  brain  toughened,  linings  of  ventricles 
smooth.     Cerebro-spinal  fluid  not  quite  2  oz. 

Lungs — Right  adherent  to  diaphragm,  middle  and  lower  lobes 
much  congested,  the  lower  portion  of  lower  being  consolidated.  The 
left  was  congested  but  not  consolidated. 

Heart — Weight  13  oz.,  muscle  soft.  Mitral  and  aortic  valves 
thickened. 

Liver — Weight  58  oz.,  soft,  capsule  adherent  to  diaphragm  and 
cortex. 

Spleen — Weight  2]^  oz.,  very  soft. 

Kidneys — Weight  of  left  6)^  oz.,  of  right  5^  oz.,  capsules  not 
adherent,  surfaces  smooth,  cortices  of  good  thickness,  markings 
distinct. 

Autopsy  No  144,  Casp:  No.  965. — Male,  aged  53,  widower,  cigar- 
maker;  nativity,  Germany;  duration  of  insanity  (?).  Complication, 
none.     Cause  of  death,  general  paralysis. 

Autopsy.  Head — Skull  cap  thinned  and  softened.  Dura  pale  and 
only  slightly  adherent  to  calvaria.  Pia  opaque,  thickened  and  very 
adherent,  causing  many  erosions  upon  removal. 

Brain — Weight  42^  oz.,  convolutions  atrophied;  sulci  gaping; 
brain  tissue  softened.  Arteries  at  base  presented  no  pathological 
changes. 

Lunss — Normal. 

/jV^r/— Weight  ii>^  oz.,  cavities  dilated,  walls  thickened  and 
friable,  aortic  cusps  thickened  and  at  edges  were  several  papillary 
nodules.     Intima  of  aorta  inflamed  and  roughened. 

Liver — Weight  52  oz.,  congested. 

Spleen  and  Kidneys  were  apparently  normal. 

Autopsy  No.  158,  Case  No.  1750. — Male,  aged  56,  married,  grocer; 
heredity,  half  sister  insane;  duration  of  insanity,  two  years;  nativity, 
United  States.  Complications,  not  any.  Cause  of  death,  general 
paralysis. 

Autopsy.  Head — Calvaria  irregularly  thickened  and  its  inner 
surface  roughened.  Dura  unusually  thick,  very  tough  and  firmly 
adherent  to  calvaria.  Pia-arachnoid  adherent  to  dura  in  region  of 
Pacchionian  bodies ;  between  it  and  dura  were  5  oz.  of  fluid.  Pia 
thickened  over  vertex  and  adherent  over  ascending  frontal  convolution 
of  left  side. 

Brain — Weight  42  oz.,  frontal  and  orbital  lobes  markedly  atro- 
phied and  their  superficial  surfaces  roughened  by  erosions.  Nothing 
abnormal  was  found  upon  examination  of  basal  ganglia,  pons  or 
medulla ;  arteries  at  base  apparently  normal. 
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Jung's — No  pleuritic  adhesions,  posterior  portion  of  lower  lobes 
xnBX^^^y  congested. 

Jl^eart' — AVeight    \\%  oz.,    both    ventricles   contained  organized 
tjlood  clots ;   at  base  of  bicuspid  valve  were  a  few  calcareous  plaques. 
Xn  ttie  beginning  of  arch  of  aorta  were  small  atheromatous  patches. 
£jver — AVeight  53^  oz.,  soft,  capsule  adherent. 
Spleeit- — Weight  ^y^  oz.,  soft,  dark  and  friable. 

fCidneys — Weight  of  left  4t  oz.,  of  right  4^  oz.,  capsules 
g^j-ipped  readily,  surfaces  smooth;  section  showed  them  to  be  con- 
gested and  the  markings  indistinct 

AuT^opSY  No.    161,  Case  No.    1312. — Female,  aged   50,   married, 

Yiotisework;  nativity,   United  States;  duration  of  insanity,  twenty 

jnonths.    Complication,  not  any.     Cause  of  death,  general  paralysis. 

Autopsy.     Head — Skull  of  normal  density  and  thickened.     Dura 

not  unduly  adherent.     Pia  adherent  to  dura  in  region  of  Pacchionian 

"bodies.    Thick,    tough  and  adherent  to  cortex  over  anterior  lobes 

generally;  also  over  para-central  lobules  on  both  sides  and  in  region 

of  parietooccipital  fissure. 

Br  am — Weight  34  oz., 
cortex  eroded,  brain  sub- 
stance soft,  flattened  by  its 
own  weight,  anterior  lobes 
firmly  agglutinated  in  anter- 
ior portion  of  longitudinal 
fi.ssure.  The  isle  of  Reil  on 
both  sides  was  markedly 
softened.  The  lateral  ven- 
tricles were  dilated  and  filled 
with  serum.  Vessels  at  base 
were  markedly    calcareous. 

Lungs — Left  bound  to  chest  wall  at  apex,  right  so  adherent  to 
parietes  that  it  was  impossible  to  remove  it.  It  was  of  deep  red  color 
and  of  the  consistency  of  liver. 

Heart — Weight  8ji^  oz.,  muscle  flabby,  aorta  contained  ather- 
omatous patches  and  calcareous  deposits. 

Spleen — Weight  i^  oz.,  very  small  and  extremely  firm. 

Kidneys — Weight  of  left  3^  oz,,  of  right  zH  ^^-f  capsules 
slightly  adherent.  On  section  structure  was  found  to  be  dark  red 
in  color  with  markings  fairly  distinct. 
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AxjTOPSY  No.    169,  Case  No.   1017. — Female,   aged  43,  married., 
housewife;  nativity,  United  States;  heredity,  aunt  insane;  duration o£ 

insanity,  six  years.  Com- 
plication ,  syphilis.  Cause  of 
death,  general  paralysis. 

Autopsy.  HeadSlkvUH 
dense  but  not  thickened. 
Pia  adherent  over  vertex 
and  when  removed  caused 
erosions.  Between  pia  and 
arachnoid  were  many  lake- 
lets of  sertmi. 
_^  ^         _^_     Am   I  Brain — Weight    39    oz., 

•'^*"*^-  numerous  erosions  at  cortex, 

convolutions   atrophied  and  depressed;  sulci    broad.     The  fissure 
of    Sylvius    on    either   side 
was  broad  and  shallow  and 
the    bordering  convolutions 
atrophied. 

Lungs — Left  adherent  to 
pericardium,  upper  lobe  con- 
solidated with  numerous 
tubercular  foci.  Right  lung 
presented  pleuritic  adhes- 
ions at  base  and  apex. 


Kidneys — Weight  of  left 
3^  oz.,  of  right  4>i  oz., 
both  capsules  adherent  and 
both  kidnevs  contracted. 


Autopsy  No.  176,  Case  No.  538.— Male,  aged  38,  married,  farmer; 
nativity.  United  States;  duration  of  insanity,  four  years.  Compli- 
cation, phthisis  pulmonalis.     Cause  of  death,  phthisis  pulmonalis. 

Autopsy.     Head — Not  examined. 

//■^rtr/— Weight  8>^  oz.,  muscle  friable  and  pale  in  color,  aortic 
valve  slightly  roughened  by  vegetations.     Pericardium  adherent  to 
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^^rt  at  base.      The  pericardial  cavity  contained  i^  oz.  of  fluid. 

^  ascending  portion  of  arch  of  aorta  were  numerous  patches  of 

fitte/To/natous  degeneration. 

Lun^^s — Pleuritic  adhesions  existed  over  entire  right  lung  so  that 

^f  was  removed  with  great  difficulty.     The  upper  lobe  was  a  mere 

^e^  its  cavity  traversed  by  trabeculse  and  bronchioles.     The  lower 

lobes   contained  many  areas  of  tubercular  degeneration   and  were 

crep/tai2 1  only  in  part     In  lower  lobes  of  left  lung  was  a  large  irregular 

cavity'  sxirrounded  by  small  areas  of  consolidation  due  to  tubercular 

pn)ce*^ses. 

Liv^^' Weight  57  oz.,  firm,  pale,  connective  tissue  increased. 

A/a^-?»,i!r^j_\Veight  of  left  4^  oz.,  of  right  50Z.,  surfaces  smooth, 
pale,  s^c^"tion  showed  the  tissue  to  be  anaemic. 
Sp^*^^^z. — Weight  7^  oz.,  no  gross  change. 


^^"^^^^sY  No.  178,  Cask  No.  1716. — Male,  aged  46,  single,  laborer, 
tia^^^'^'t^',  Ireland;  duration  of  insanity,  six  months.  Complications, 
0,bS^"'^t:.       Cause  of  death,  general  paralysis. 

A-Vrro^pgy      y/f^^/— Skull  thin,  dura  pale,  pia  opaque,  thickened  and 
g^dJ^^r^xit,  causing  many  erosions  of  cortex  when  removed. 

*^'"««>i— Weight  44^  oz.,  greatly  softened,  the  hemispheres  sepa- 
^Utig  by  their  own  weight.     Many  superficial  erosions  existed  over 
etJfee  cortex.     The  large  blood  vessels  showed  numerous  areas  of 
Opacity  and  thickening. 

Lun^s— Left  normal,  the  right  was  so  bound  down  by  pleuritic  ad- 
hesions that  it  was  badly  torn  in  the  attempt  to  remove  it. 

Hear/ — Weight  5 J  oz. ,  small,  tissue  firm,  endocardium  discolored. 
Kidneys — Weight  of  left  3^^   oz.,  of  right  3  oz.,  capsules  firmly 
adherent,  organ  very  firm,  connective  tissue  much  increased. 
Liver — Weight  20^  oz.,  extremely  small  and  contracted. 
spleen — Weight  i^  oz.,  it  was    also  very  much    contracted  and 
diminutive  in  size. 

Autopsy  No.  iSo,  Case  No.  2238, — Male,  aged  24,  single,  laborer, 
nativity,  United  States;  duration,  five  years(?).  Complication,  not 
any.     Cause  of  death,  general  paralysis. 

Autopsy.  Head — Skull  cap  of  average  thickness  but  very  dense ; 
membranes  so  adherent  that  entire  encephalon  was  removed  with 
calvaria.  Dura  thickened  and  adherent.  Pia  presented  a  milky 
appearance  and  was  marked  by  streaks  of  opacity  along  the  course 
of  the  vessels,  and  when  removed  it  caused  many  erosions  of  the 
convolutions. 

Brain — Outer  portions  of  the  convolutions  were  softened.  The 
frontal  lobes  were  adherent  to  each  other  in  longfitudinal  fissure,  as 
also  were  the  frontal  and  temporo-sphenoidal  at  base  of  Sylvian 
fissure. 
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Lungs — Congested  and  oedematous. 

Heart — Small,  contracted  and  surface  covered  by  a  considerable 
quantity  of  fat.  The  coronary  vessels  were  thickened  and  aortic  in- 
tima  roughened.  The  mitral  valve  was  smooth  and  clear.  At  base 
of  aortic  valve  was  a  small  calcareous  deposit,  which,  however,  did 
not  interfere  with  the  action  of  the  valve. 

Liver — Congested  and  of  dark  chocolate  color. 

Kidneys — Capsules  adherent,  fibrous  tissue  greatly  increased, 
cortices  rather  pale. 

Autopsy  No.  i8i,  Case  No.  2036. — Male,  aged  56,  married,  farmer; 
nativity,  United  States ;  duration  of  insanity,  two  years.  Complica- 
tion, not  any.     Cause  of  death,  general  paralysis. 

Autopsy,  //if ^^/— Skull  of  average  thickness  and  density.  Dura 
abnormally  adherent  to  calvaria  along  superior  longitudinal  fissure. 
Between  pia  and  arachoid  was  a  considerable  quantity  of  fluid.  The 
pia  was  milky,  this  milky  appearance  being  most  marked  along  the 
fissure  of  Rolando  and  over  convexity  of  brain.  It  was  universally 
adherent  to  cortex.  The  blood  vessels  at  base  and  throughout  brain 
were  thickened. 

Heart — Weight  12  oz.,  left  ventricle  hypertrophied ;  aortic  cusps 
thickened  and  calcareous. 

Liver — Weight,  38  oz.,  soft  though  small. 

Kidneys — Weight  of  left .4^  oz.,  right  4  oz.,  cortices  thin,  con- 
nective tissue  slightly  increased. 

spleen — Weight  3^  oz.,  no  noticeable  change. 

Autopsy  No.  182,  Case  No.  2031. — Male,  aged  38,  single,  laborer; 
nativity.  United  States;  heredity,  brother  insane;  duration  of  in- 
sanity, three  years  eight  months.  Complication,  not  any.  Cause  of 
death,  general  paralysis. 

Autopsy.  //^^^— Skull  of  average  thickness  but  dense  and  brittle. 
Dura  adherent  to  calvaria  and  to  arachnoid  along  superior  longitu- 
dinal fissure.  Pia  arachnoid  opaque,  the  subarachnoidean  fluid  much 
increased.  Pia  itself  much  thickened ;  its  vessels  tough.  It  was  ad- 
herent to  brain  at  apex  of  temporo-sphenoidal  lobe. 

Brain — Weight  47  oz.  Aside  from  a  few  erosions  no  gross 
changes  were  noticed. 

Lungs — Somewhat  oedematous  with  hypostatic  congestion  pos- 
teriorly. 

Heart — Weight  9)^  oz.,  normal. 

Liver — Weight,  52  oz. 

Spleen — Weight  3^  oz. 

Kidneys — Weight  of  left  t%  oz.,  of  right  5^  oz.  No  gross 
changes  in  these  organs. 

Autopsy  No.  185,  Case  No.  2217. — Male,  aged  47,  married,  house- 
keeper ;  nativity.  United  States ;   heredity,  aunt  insane ;  duration  of 
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insanity,  four  months.  Complications,  not  any.  Cause  of  death, 
general  paralysis. 

Autopsy,  //itT?^— Calvaria  presented  no  abnormalities.  Dura 
firmly  adherent  along  longitudinal  sinus  but  normal  in  appearance; 
cerebro-spinal  fluid  increased.  Pia  thickened,  opaque,  and  adherent 
to  occipital  lobes,  tip  of  right  frontal  and  at  base  in  fissure  of 
Sylvius.  It  was  of  unequal  thickness,  being  unusually  thick 
anteriorly  and  thin  posteriorly. 

Brain — Weight  sij^  oz.  There  were  a  few  erosions  at  those 
points  where  the  pia  was  adherent.  At  base,  near  the  po;is  on  right 
side,  was  a  small  area  of  softening  and  surrounding  it  were  small 
granulations  about  the  size  of  shot  Remaining  organs  presented  no 
gross  lesions. 

Autopsy  No.  i86.  Case  No.  1799. — Male,  aged  49,  married,  book- 
keeper; nativity,  Canada;  duration  of  insanity,  three  years (?).  Com- 
plication, pneumonia.  Cause 
of  death,  pneumonia;  con- 
tributing cause,  general  pa- 
ralysis. 

Autopsy.  Head—QaX- 
varia  of  average  density 
and  thickness.  Dura  quite 
adherent  along  superior 
longitudinal  fissure.  Pia 
thick,  adherent  to  cortex  and 
opaque  along  the  course  of 
the  vessels. 

Brain — Weight  43^^  oz.,'  many  erosions  existed  along  Sylvian 
fissure,  ascending  frontal  and  parietal  convolutions ;  also  over  second 

temporo-sphenoidal  convolu- 
tion. Marked  atrophy  of 
these  convolutions  had  oc- 
curred beneath  the  erosions. 
The  interior  of  the  brain 
and  the  basal  ganglia  pre- 
sented no  gross  changes. 
Remaining  organs  normal 


*4«r.  'f  *» 


Autopsy  No.  199,  Case  No.  2380. — Male,  aged  55,  married,  mer- 
chant; nativity,  United  States;  heredity,  four  paternal  uncles,  two 
cousins  and  an  elder  brother  insane ;  duration  of  insanity,  two  years. 
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Complications,  syphilis  and  chronic  interstitial  nephritis.     Cause  of 
death,  general  paralysis. 

Symptoms, — The  earliest  symptoms  were  loss  of  memory  for  recent 
events  and  inattention  to  business  with  impairment  of  judgment. 
Formerly  of  a  quiet  and  unobtrusive  temperament,  he  now  became 
eccentric,  noisy  and  changeable.     Complained  of  head-  and  stomach- 
ache with   insomnia.      Had 
hallucinations  of  sight,    fre- 
quently seeing  persons  who 
had  been  dead  many  years. 
Later  he  developed  erotoma- 
nia.    These  symptoms  now 
became    more    pronounced, 
his  judgment  and  memory 
becoming    weaker;    he     be- 
came   apathetic,    answered 
questions  slowly,  had  tremor 
of  hands,  and  tongue  when 
protruded.     Walked  slowly  with  a  tendency  to  drag  his  feet  upon  the 
floor.     Later  he  became  incoherent,  confused,  speech  thick  and  ataxic, 
gait  ataxic  and  hesitating,  both  pupils  dilated,  the  left  greatly.     Later 
he  became  very  weak  both 
mentally  and  i)hysically,  and 
was  kept  in  bed.     About  two 
weeks  before  his  death  he 
developed  partial   paralysis 
of  left  arm.     He  had  reten- 
tion of  urine  and  was  cathe- 
terized  daily,  this  becoming 
so    difficult    it    was    finally 
found  necessary  to  aspirate 
bladder.     This  latter  opera- 
tion  was    performed    twice 
previous  to  death. 


-^Ufr./^ 


Adnmtf'f'/iflfe 


Ait/^ 


■Ttimmdba . 


Autopsy.  Head — Skull  somewhat  asymmetrical,  frontal  bones 
abnormally  thick.  Dura  congested  but  not  unusually  adherent  to 
skull  cap.  Pia  congested,  waterlogged,  and  adherent  to  convolution 
in  many  places. 

Brain — Weight,  49  oz.,  firm,  gray  matter  of  normal  thickness, 
though  the  convolutions  over  the  greater  part  of  brain  surface  were 
markedly  flattened.  The  right  ascending  parietal  convolution  con- 
tained a  recent  hemorrhagic  clot  about  the  size  of  a  pea  and  situated 
about  half  an  inch  from  superior  longitudinal  fissure.  An  area  of 
softening  caused  by  a  former  clot  was  found  in  the  vicinity  of 
angular  gyrus.     A  syphilitic  gumma  the  size  of  a  walnut  was  found 
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at  base  of  brain  posterior  to  right  optic  thalamus.     The  posterior 
communicatiDg  artery  on  right  side  was  dilated,  while  on  the  left  it 

was  nearly  obliterated.     The  lateral  ventricles  were  dilated  and 

ffl/ed  with  serum,  each  choroid  plexus  being  cystic. 

DEMENTIA — THIRTY-SIX  CASES. 

Alhtopsy  No.  I02.  Case  No.  69. — Male,  aged  69,  married,  farmer; 
Dflt/Vity,  United  States;  duration  of  insanity,  eight  years,  six  months; 
(present    attack,   four  years,  six  months).      Complications,  chronic 
nephritis  and  acute  enteritis.     Cause  of  death,  acute  enteritis. 

AuToi»sY.  Head—SkuW  cap  of  average  thickness  and  density. 
The  membranes  were  thickened  and  the  pia  was  cloudy  and  infiltrated, 
while  its  surface  was  dotted  with  numerous  small  hemorrhagic  areas. 
Its  vessels  were  dilated  and  engorged  with  venous  blood. 

Brar>r — Weight  51^  oz. ;  convolutions   thin  and  narrow  but  well 
definecl.      Upon  section  the  brain  appeared  to  be  of  normal  consist- 
ence,   b-Lit  the  vessels  were   distended  and  plainly  visible  to  the 
tmaided  eye. 
Hea9^^  and  Lungs — Normal. 

Lrv^^^ — Weight  41^  oz. ;  edges  thin,  structure  firm  and  fibrous. 
^^d9x^ys — Weight  of  left  3^   oz.,  of  right  3^  oz. ;   capsules  ad- 
berent  ;    surfaces,  nodular;  structure,  firm  and  fibrous. 
•Si^^-sr^/i—Weight  2J^  oz.,  soft  and  friable. 

^^i^^ dines — The  lower  part  of  the  ileum  and  upper  portion  of  colon 
were  txi  nch  congested.  The  mucous  membrane  was  of  very  dark 
^'or,  ^cchymotic  in  areas,  almost  gangrenous  in  appearance,  and  in 
^^^^  P>laces  ulcers  were  found. 

^^"*"c>psY  No.    103,   Case  No.    1772.* — Female,   aged    16,    single, 
s  ^erx^.   nativity.    United   States;   alleged  cause,  cerebral  hemor- 
r  age  ;    duration   of  insanity,  fourteen  months.      Complication,  not 
^'        Cause  of  death,  cerebral  apoplexy  and  meningitis. 

'^^ical  History — Patient  was  admitted  to  the  hospital  July  26, 

^4^»    in  a  very  feeble  condition.     The  father  states  that  ' '  About  one 

^    ^  ^^0  he  noticed  that  it  was  harder  than  usual  for  her  to  learn 

*^^^sons  and  it  was  thought  best  to  take  her  from  school.     Shortly 

^^  this  it  was  noticed  that  she  was  very  nervous  and  twitching  of 

^^outh  occurred  when  speaking.     In   January,  1894,  she  had  a 

^'^^^l  stroke  of  paralysis,  and  since  that  time  has  failed  rapidly, 

^*^  mentally  and  physically." 

^^«  has  been  in  bed  continuously  since  admission.      Temperature 

^^lated  between  97°  and  103.4",  not  varying  more  than  a  degree  in 

^^tity-four  hours,  except  on  September  10,  when  it  rose  from  101°  to 

I'his  case  was  reported  as  a  case  of  hydrocephalus  ex  vacuo,  in  the  Eighth 
^^ual  Report  of  the  St.  Lawrence  State  Hospital,  p.  147,  by  Dr.  J.  M.  Mosher. 

VOL.  II — NO.  I— G 
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103.4°.  The  day  before  her  death  patient  had  several  convulsive 
seiiures  followed  by  paralysis.  From  this  time  on  she  failed  rapidly 
and  died  on  the  twelfth  with  temperature  101,3°. 

AuTOi'HY.     .//f  arf— The  sltull  cap  was  of  average  density  and  thick- 
ness and  upon  its  removal  7  oz.  of  discolored  fluid  escaped.     Xbis 
came   from  the  former   site 
of  right  occipital  lobe  which 
was    found    to    be    absent. 
The  dura  was  not  thickened 
or  adherent,  but  the  pia  was 
I         adherent  generally  over  the 
brain     surface,     thick,      en- 
gorged with  blood,  and    in 
several    places    the  intense 
ingestion  was  accompanied 
by  localized  areas  of  small 
clots  lying  beneath  the  mem- 
brane.    The   course  of    the 
vessels  was    marked    by   whitish    opacities.     The   circle  of   Willis 
on  left  side  was  well  developed,  but  on  right  side  its  vessels  were  so 
small  that  it  was  with  much  difficulty  the  pasterior  and  middle  cere- 
bral vessels  were  found.     On  the  left  side  at  the  juDCtioa  of    the 
middle  cerebral  and  internal 
carotid  and  extending  for- 
ward to  the  anterior  commu- 
nicating artery  was  an   ir- 
regular   patch    of    arterial 
degeneration,    and    in    this 
was     a      small     branching 
thrombus  covered  with  fresh 
coagidum. 

Brain — Showed  many 
erosions  on  cortes  and  the 
frontal  lobes  were  agglutin- 
ated at  genu  of  corpus 
callosum.     Weight  40J^  oi. 

The  right  hemisphere  was  badly  disorganized,  the  right  occipital 
lot*,  as  indicated  above,  being  entirely  absent  and  its  place  occupied 
by  a  bloody  fluid.  The  degeneration  extended  from  the  occipital 
lobe  forward,  on  the  under  surface  of  the  brain,  nearly  to  the  fissure 
of  Sylvius.  An  incision  here  laid  open  the  lateral  ventricle,  lying 
directly  beneath  the  membranes,  no  cortical  substance  intervening'. 
Other  organs  examined  but  no  special  pathological  change  noted. 

AuTorsY  No.  105,  Case  No,  1293. — Female,  aged  78.  widow,  house- 
wife ;  nativity,  Germany ;  duration  of  insanity,  three  years  and  eight 
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months.     Complications,  embolism  and  thrombosis  of  middle  cere- 
bral arter}'.     Cause  of  death,  embolism  of  middle  cerebral  artery. 

This  case  presented  no 
noteworthy  symptoms  until 
a  few  days  before  death, 
when  she  suddenly  became 
unconscious,  and  right  side 
of  face,  arm  and  hand  para- 
lyzed. She  regained  partial 
consciousness,  but  did  not 
recover  the  power  of  speech 
or  motion. 

Autopsy.  Hraci—^kviW 
thicker  than  usual  but  less 
den.se.  Dura  thickened  and  firmly  adherent  to  calvarium  so  that  it 
was  badly  torn  upon  removal  of  skull  cap.  Pia  thickened  but  not 
adherent.  The  vessels  were  atheromatous,  especially  at  the  base, 
and  opacities  marked  their  course. 

Brain — Weight  41;^  oz. ;  an  extensive  area  of  softening  was 
found  on  the  left  side  involving  a  portion  of  the  motor  area  and  ex- 
tending downward  and  backward  toward  the  upper  end  of  the  hori- 
zontal limb  of  the  Sylvian  fissure.  (See  chart.)  In  the  vessel 
supplying  this  .softened  area  was  found  an  embolus  which  completely 
occluded  its  lumen. 

Heart — Walls  of  left  ventricle  slightly  thickened,  mitral  valve 
normal,  but  on  the  aortic  surface  of  the  aortic  semilunar  valves  were 
found  numerous  vegetations. 

Lungs — Congested  and  emphysematous. 

Liver — Fattv. 

Other  organs  presented  no  special  pathological  change. 

Autopsy  No.  107,  Cask  No.  1126.  * — Female,  aged  59,  widow, 
housewife;  nativity,  Ireland;  duration  of  insanity,  twenty  years. 
Complication,  dy.sentery.    Cause  of  death,  dysentery. 

Autopsy.  Head — Calvaria  normal,  membranes  slightly  thickened 
and  adherent  to  cortex  along  longitudinal  fissure.  Vessels  of  the  pia 
injected  and  opacities  marked  their  course. 

Brain — Weight  40 >^  oz.,  over  the  right  superior  frontal  convolu- 
tion, at  about  its  middle,  antero-posteriorly,  was  a  cyst  of  the  mem- 
branes. Under  this  was  a  clean-cut  excavation  nearly  one  inch  in 
length  and  extending  down  as  deep  as  the  base  of  the  convolution. 
No  other  pathological  conditions  found. 

Lungs — N  or  mal. 


*  **This  case  is  quite  remarkable  in  that  the  patient  while  living  presented  no 
symptoms  indicative  of  the  grave  lesion  found  in  brain." 
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Heart — Weight  7^  oz.,  pale  in  color  and  very  friable,  valves 
normal.  Abdominal  organs  small,  but  with  the  exception  of  the 
large  intestine  presented  no  pathological  change. 

Liver — Weight  30^  oz. 

Spleen — Weight  1%  oz. 

Kidneys — Left  3X  OJ^-.  right  2%  oz. 

Colon — Walls  thickened  and  hypersemic ;  lymphatics  of  same  dis- 
tended, blood  vessels  injected. 

Autopsy  No.  108,  Case  No.  31. — Male,  aged  30,  single,  occupa- 
tion (?);  nativity,  Ireland;  duration  of  insanity,  unascertained. 
Complication,  dysentery.     Cause  of  death,  dysentery. 

Autopsy.     J^^f^^— Skull  of  normal  thickness  and  density. 

Brain — ^Weight  51  oz.,  firm,  well  formed,  but  anaemic  in  appear- 
ance. Dura  normal ;  pia  thin  with  slight  opacities  along  the  course 
of  the  larger  vessels,  not  adherent,  stripping  easily. 

Lungs — Normal. 

Heart — Weight  u^  oz.,  muscular  tissue  friable,  valves  com- 
petent. 

Liver — Weight  68^  oz. ,  soft,  edges  dull ;  upon  section  was  found 
to  be  congested  and  granular  in  appearance. 

Kidneys — Weight  of  left  5^  oz.,  of  rights  oz.,  cloudy;  capsule 
free. 

Spleen — Weight,  ijoz.,  firm. 

Small  Intestine — Pale  and  dry. 

Large  Intestine — Mucous  membrane  very  dark  in  color  w^ith 
various  areas  of  necrotic  tissue.  The  wall  as  a  whole  was  thickened 
and  infiltrated,  the  mesenteric  glands  enlarged,  softened  and  reddish 
gjay  in  color. 

Autopsy  No.  log,  Case  No.  1709. — Female,  aged  46,  single,  oc- 
cupation, not  known;  nativity.  United  States;  duration  of  insanity, 
thirty-five  years.  Complication,  dysentery.  Cause  of  death, 
dysentery. 

Autopsy.  Head — Calvaria  thin  and  brittle;  dura  pale;  vessels 
collapsed;  pia  not  adherent,  but  presenting  slight  opacities  along^ 
superior  longitudinal  and  Sylvian  fissures. 

^r«/«— Weight  37  oz.,  firm,  anaemic,  convolutions  atrophied, 
sulci  shallow  and  gaping. 

Lungs — Normal. 

Heart — Weight  8  oz. ,  muscle  friable,  valves  competent. 

Liver — Weight  37^  oz.,  soft  and  friable.  ^ 

spleen — Weight  3^  oz.,  firm. 

Small  Intestine — Dry  and  adherent,  mesentery  injected. 

Colon — Walls  thickened  and  infiltrated ;  mucous  membrane  black, 
with  necrotic  areas ;  g^nular  exudate  and  shreds  of  membranes  were 
found  upon  its  surface. 
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Autopsy  No.  iio,  Case  No.  1675. — Male,  aged  54,  married,  laborer; 
nativity,  (?) ;  duration  of  insanity,  ten  years  and  five  months.  Com- 
plication, dysentery.     Cause  of  death,  dysentery. 

Autopsy.  Head — SkuU  cap  thin  and  translucent,  dura  pale,  vessels 
collapsed.  Pia  oedematous,  opaque  along  superior  longitudinal  fissure ; 
not  adherent.  Large  vessels  at  base  of  brain  marked  by  small  opaque 
areas. 

Brain — Weight  38^  oz.,  firm,  sulci  shallow,  convolutions  rudi- 
mentary. 

Lungs — Apex  of  left  consolidated,  firm  and  fibrous,  right  lung 
normal. 

Heart — Weight  11^  oz.,  walls  thin  and  friable,  slight  thickening 
of  aortic  valves  with  roughening  of  aortic  endocardium ;  small  vege- 
tations along  their  free  borders.     Remaining  valves  normal. 

Uvery  Kidneys  and  Spleen — Normal. 

Small  Intestine — Dry  and  adherent. 

Large  Intestine — CEdematous,  mucous  membrane  very  dark  in 
color,  ragged,  gangrenous  in  places  with  necrotic  areas.  Descending 
colon  almost  denuded  of  raucous  membrane 

Autopsy  No.  115,  Case  No.  1574. — Female,  aged  84,  widow,  house- 
wife; nativity,  Ireland;  duration  of  insanity,  two  and  one-half  years. 
Complication,  intracapsular  fracture  of  hip.  Cause  of  death,  shock 
resulting  from  intracapsular  fracture  of  neck  of  femur. 

Autopsy.  Head — Calvaria  thick  but  not  unusually  hard.  The 
dura  was  very  adherent  to  the  skull,  and  in  these  adhesions  calcare- 
ous salts  had  been  deposited.  Removal  of  the  pia  caused  erosion  of 
cortex  and  the  escape  of  a  large  quantity  of  bloody  serum. 

Brain — Weight  32  oz.,  cortex  eroded,  brain  small,  shrunken  and 
atrophied.  The  convolutions  were  very  small,  in  some  places  being 
only  a  few  lines  in  thickness.  The  sulci  gaped  widely.  The  arteries 
were  wiry,  tortuous,  atheromatous  in  patches,  while  calcareous  de- 
posits and  fusiform  dilatations  were  common. 

Lungs — Congested  and  oedematous. 

Heart — Weight  10  oz.,  left  ventricle  hypertrophied  and  dilated. 
In  one  segment  of  the  mitral  valve,  at  its  base,  was  a  calcareous 
•deposit.     Calcareous  plates  were  also  found  on  the  aortic  valves. 

Aorta — Enlarged,  intima  roughened  and  at  the  aortic  bifurcation 
were  numerous  atheromatous  patches  with  calcareous  deposits. 

Liver — Weight  38  oz. ,  no  gross  pathological  change  discovered. 

Spleen — Weight  4J^  oz.,  soft  and  pulpy. 

Kidneys — Weight  of  left  4^>^  oz.,  of  right  3:5^  oz.,  small,  pale,  and 
the  cortical  and  medullary  portions  ill  defined.  Capsules  of  each 
Adherent. 

Uterus — Contained  a  small  fibroid. 
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Autopsy  No.  ii8,  Case  No.  652. — Female,  aged  57,  widow,  domes- 
tic; nativity,  England;  duration  of  insanity,  two  and  one-half  years. 
Complication,  chronic  nephritis.  Cause  of  death,  pulmonary  oedema 
following  chronic  nephritis. 

Autopsy.  Head — Skull  thick  but  less  dense  than  usual.  Dura 
thickened  and  so  adherent  to  calvaria  that  it  was  with  great  difficulty 
that  they  separated.  Pia  thickened  and  oedema tous,  upon  its  under 
surface  was  found  a  jelly-like  deposit  which  had  not  yet  become 
organized. 

Br  am — Weight  35  oz.,  small,  anaemic,  sulci  .shallow.  Two  small 
tumors  of  roundish  outline  and  one-half  inch  in  diameter  attached  to 
dura,  encroached  upon  the  anterior  lobe  of  right  side  causing  marked 
depression.  Brain  substance  proper  was  softened.  This  was 
especially  noticeable  at  the  base,  where  the  optic  chiasm,  crura  cerebri, 
and  optic  thalami  were  quite  pale  and  soft. 

Lungs — Upper  lobes  of  both  were  congested.  At  the  apex  of  left 
were  old  tubercular  scars,  right  was  adherent  to  diaphragm. 

Heart — Weight  12  oz.,  cavities  filled  with  clotted  blood,  muscular 
tissue  and  valves  normal. 

Liver — Weight  43J/2  oz.,  fatty  degeneration  well  marked.  Right 
lobe  adherent  to  diaphragm.  About  three  inches  from  right  border, 
and  on  its  ujjper  or  diaphragmatic  surface,  was  an  old  abscess  cavity 
filled  with  cheesy  and  calcareous  material. 

Spleen — Weight  1)^  oz.,  small,  very  soft. 

Kidneys — Weight  of  left  2^  oz.,  of  right  3  oz.,  cortex  thinned, 
capsules  adherent,  surface  pale. 

Autopsy  No.  121,  Case  No.  165. — Female,  aged  54,  married,  house- 
wife ;  nativity,  Ireland ;  duration  of  insanity,  twenty-four  years. 
Complication,  chronic  nephritis.     Cau.se  of  death,  chronic  nephritis. 

Autopsy.  Head — Calvaria  of  average  thickness  and  density  and 
upon  its  removal  a  small  quantity  of  bloody  serum  escaped.  Mem- 
branes slightly  thickened  and  adherent  along  longitudinal  fissure. 
The  pial  vessels  were  congested  and  along  their  course  opacities 
were  seen. 

Brain — Weight  453^'  oz.,  sulci  gaping,  convolutions  atrophied 
and  very  thin;  beyond  these  no  other  pathological  changes  were 
observed. 

Lungs — Left  adherent  to  chest  wall  anteriorly,  the  right  p>oste- 
riorly  was  bound  down  by  many  adhesions. 

Heart — Weight  7^^  oz.,  with  the  exception  of  slight  thickening' 
of  the  mitral  valves  no  pathological  change  was  noted. 

Liver — Weight  30^4^  oz. ,  small,  surface  mottled,  capsules  adherent. 

Spteeti — Weight  3  oz. ,  soft,  ver\'  friable. 

Kidneys — Weight  of  left  3^  oz. ,  of  right  3j^  oz.,  capsules  thickened 
and  adherent,  surface  mottled,  cortices  thin,  pale,  firm  and  fibrous. 
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AxrropsY  No.  122.  Case  No.  1663. — Male,  aged  59,  civil  condition  (?) 
shoemaker ;  nativity,  Ireland ;  duration  of  insanity,  thirty-five  years. 
Complication,  varicose  veins  of  lower  extremities.  Cause  of  death, 
cerebral  hemorrhage. 

Autopsy.  Ueaif—SknW  of  average  density  and  thickness.  Dura 
not  thickened  or  adherent.  Pia  considerably  thickened  and  its  under 
surface  roughened  but  not  adherent. 

Brain — Weight,  46  oz. 
Vessels  showed  marked  de- 
generation of  their  walls, 
whitish,  hardened  patches 
appearing  here  and  there 
along  their  course.  At  the 
base  the  changes  were  more 
marked,  and  on  the  vertebral 
arteries,  one  inch  below  their 
point  of  union,  circumscribed 
dilatations  were  found.  The 
middle  cerebral  artery  of 
right  side  also  showed  mark- 
ed degeneration.  About  one 
inch  above  the  origin  of  the  Sylvian  fissure,  a  clot  was  discovered, 
which,  upon  further  examination,  was  found  to  fill  the  entire  lateral 
ventricle  of  that  side  and  to  have  originated  in  the  corpus  striatum. 
An  area  of  softening  extended  along  the  course  of  the  middle 
cerebral  artery,  almost  the  entire  length  of  the  fissure  and  deeply 
involved  the  basal  ganglia. 
Lungs — A  few  slight 
pleuritic  adhesions  and  hard- 
ened plates  in  walls  of  the 
bronchi,  were  the  only  patho- 
logical changes  noted. 

Heart — Weight    2tj^    oz. 
Ventricle  of  left  side  much 
thickened,   the    wall    being 
iji     inches    in     thickness; 
valves  slightly  thickened  but 
competent.     At  base  of  aor- 
tic semi-lunar  valves  and  in 
the  beginning  of  arch  of  aorta,  atheromatous  patches  were  found. 
Pericardium  quite  adherent  at  base  and  apex. 
Liver — Weight  48^  oz. ;  congested  and  friable. 
Kidneys — ^Weight  of  left  4^  oz.,  of  right  7^^  oz.     The  right  was 
far  advanced  in  cystic  degeneration.     One  large  cyst  situated  at  its 
upper  extremity  and   two  smaller  ones  below,  nearly  covered  its 
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entire  surface,  so  that  it  retained  little  of  its  original  appearance. 
Capsule  of  left  was  adherent  and  its  cortex  extremely  thin. 
Remaining  organs  normal. 

Autopsy  No.  r23,  Case  No.  1191. — Male,  age  (?),  civil  condition  (?), 
occupation  (?) ;  nativity  (?) ;  duration  of  insanity,  (?).  Complications, 
cerebral  apoplexy,  endocarditis  and  endarteritis.  Cause  of  death, 
cerebral  apoplexy. 

Autopsy.  Head — Calvaria 
of  usual  thickness  with  un- 
usual adhesions  to  dura.  Pia 
thickened  and  its  vessels 
marked  by  opacities.  Arter- 
ies at  base  were  ather- 
omatous, the  basilar  being 
thickened  and  nodular  with 
fusiform  dilatations. 

Brain — Weight  49^  oz- 
Convolutions  flattened  and 
attenuated.     On  the  left  side 

an  area  of  softening  extended  from  upper  extremity  of  horizontal 
limb  of  Sylvian  fissure,  upward  and  backward,  involving  the  supra- 
marginal  and  first  temporo-sphenoidal  convolutions.  (See  chart). 
This  softened  area  was  of  brownish-red  color,  gelatinous  in  con- 
sistency, and  surrounded  by  cicatricial  tissue.  It  involved  the 
cortex  and  dipped  down  deep  into  the  white  matter.  The  pia  over 
this  area  was  thick,  tough  and  adherent  The  ventricles  contained 
an  excess  of  fluid,  the  choroid  plexuses  were  pale,  translucent  and  of 
jelly-like  consistence. 

Lungs — Left,  normal;  upper  portion  of  right  bound  down  by 
strong  adhesions. 

Heart — Weight ^10^  oz. ;  muscular  tissue  firm;  mitral  and  aortic 
valves  thickened  and  nodular  along  their  free  borders.  Aortic  walls 
were  thickened  and  dilated,  its  intima  from  aortic  valves  to  iliac 
vessels  was  nodular,  studded  with  calcareous  placques,  and  in  places 
the  membrane  was  eroded. 

Liver — Weight  45^  oz. ;  congested,  granular  and  friable. 

Kidneys — Weight  of  left  3|j^  oz.,  of  right  4  oz. ;  structure  normal. 

Spleen — Weight  2  j^  oz. ;  structure  of  reddish-gray  color  and  very 
soft.     Its  surface  was  covered  with  cartilage  like  bands  of  tissue. 

Autopsy  No.  125,  Cask  No.  1372. — Male,  aged  59  (?),  married, 
blacksmith;  nativity,  Germany;  duration  of  insanity,  nine  years. 
Complication,  acromegaly.     Cause  of  death,   peritonitis. 

Autopsy.  Head — Skull  cap  greatly  thickened.  Dura  and  pia 
clear,  of  normal  thickness  and  not  adherent.  Serum  normal  in 
quantity. 
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Brain — Weight  \^%  oz. ,  compact,  firm  and  of  normal  proportions 
Ventricles  contained  little  fluid.     Pituitary  body  not  increased  in 
size  to  any  noticeable  degree.     Internal  carotids  were  thickened,  this 
was  not  found  to  be  the  case  in  any  of  the  other  vessels. 

Lungs — Right  considerably  congested,  left  only  slightly. 

Heart — Weight  12^  oz.,  firmly  contracted;  valves  normal. 

Z/7/^r— Weight  59  oz.,  congested. 

Spleen — Weight  7 J  oz. ,  quite  firm. 

Intestines — Distended  with  flatus,  the  coils  very  much  inflamed, 
the  inflammation  extending  to  the  peritoneum.  In  the  right  iliac 
fossa  the  intestines  were  adherent  to  the  peritoneum  and  matted 
together  by  adhesions  evidently  of  old  date.  Various  patches  of 
organized  lymph  dotted  the  intestines.  Above  the  ileo-csecal  valve 
the  intestines  were  filled  with  gas  and  faecal  matter ;  below  they  were 
empty.  Appendix  was  adherent  to  caecum,  although  it  was  included 
within  the  inflammation,  it  apparently  was  not  the  origin  of  it.  The 
abdominal  cavity  contained  a  quantity  of  pus  and  serum.  Remain- 
ing organs  normal. 

Autopsy  No.  132,  Case  No.  1336. — Female,  aged  35,  single,  teacher; 
nativity.  United  States ;  heredity,  one  sister  insane ;  duration  of  in- 
sanity, eight  years.  Complication,  acute  pulmonary  tuberculosis. 
Cause  of  death,  acute  pulmonary  tuberculosis. 

Autopsy.  Head — Skull  cap  of  average  thickness  and  density. 
Dura  not  thickened  or  adherent.  Pia  thin,  soft,  and  its  vessels  in- 
jected.    On  incising  membranes  about  4  oz.  of  serum  escaped. 

Brain — Weight  43^  oz.,  of  average  consistence.  Upon  right 
frontal  lobe  was  a  small  cyst ;  no  other  abnormalities  were  observed. 

Lungs — Right  firmly  adherent  to  chest  wall  throughout ;  it  was 
riddled  with  cavities  and  necrotic  areas.  Left  was  large,  firm  and 
scattered  through  its  upper  lobe  and  apex  were  tubercular  nodules 
of  various  sizes,  and  in  all  stages  of  degeneration. 

Heart — Weight  8  oz.,  muscle  firm,  intima  of  valves  and  aortic 
arch  normal.  Right  auricle  was  distended  with  a  fibrous  clot,  about 
which  was  freshly  coagulated  blood. 

Liver — Weight  49  oz.,  pale,  firm  and  greasy.  Its  surface  was 
mottled  presenting  the  characteristic  nutmeg  appearance. 

Kidneys — Weight  of  left  5  oz.,  of  right  4^  oz. ;  capsules  stripped 
easily,  markings  distinct,  cortices  thickened  at  expense  of  pyramids 

Spleen  and  remaining  pelvic  organs  presented  no  gross  changes. 

Autopsy  No.  135,  Cask  No.  1329. — Female,  aged  56,  single,  domes- 
tic; nativity,  (?);  duration  of  insanity,  ten  years.  Complication, 
pulmonary  tuberculosi-s.     Cause  of  death,  pulmonary'  tuberculosis. 

Autopsy.     Head — Not  examined. 

Lungs — Congested  posteriorly.  Tubercular  lesions  were  found  in 
upper  lobes  of  both. 
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Lh'er — Weight  31^  oz. ;  soft,  small  and  adherent  to  diaphragm. 

5^/^^//— Weight  2X  oz. ;  bi-lobed,  the  smaller  lobe  being  the  size 
of  a  hazel-nut. 

Kidneys-^ ^\^\.  of  left  \)i  oz.,  of  right  \)^  oz.,  and  apparently 
normal.  Left  was  very  small  and  misshapen,  was  cystic  and  filled 
with  caseous  material,  no  trace  of  original  structure  remaining. 
Microscopical  examination  showed  it  to  be  composed  of  pus  corpuscles 
and  rod  shaped  bacilli.  Nothing  abnormal  was  found  in  remaining 
organs. 

Autopsy  No.  136,  Case  No.  1898.*— Male,  aged  74,  married,  saw- 
yer; nativity,  United  States;  duration  of  insanity,  seven  months. 
Complications,  cerebral  apoplexy  and  acute  endocarditis.  Cause  of 
death,  cerebral  apoplexy  and  acute  endocarditis. 

Autopsy.  Head — Calvaria 
of  average  thickness  but 
softened.  Dura  firmly  ad- 
herent to  skull  cap  and  in 
middle  fossa  at  base  on  right 
side  priesented  a  large  area 
of  bright  red  arterial  injec- 
tion. Pia  thin.  Along  the 
lines  of  the  vessels  were 
streaks  of  opacity,  and  be- 
neath pia,  in  middle  fossa  .■i:">/«.»Adf5«<ft.|».«/e>crAv4«4%*..v: 

referred  to,  was  an  area  of  extravasated  blood  about  one  inch  in 
diameter. 

Brain — Weight  44  oz. ;  the  tip  of  the  right  temporal  lobe  over  the 
anterior  extremities  of  the  first  and  second  convolutions  were 
covered  with  freshly  clotted  blood.  The  cortical  substance  at  this  point 
was  softened  and  eroded.  The  superior  convolutions  were  flattened, 
firm  and  atrophied,  with  sulci  gaping.  In  the  centre  of  right  corpus 
striatum  was  a  brownish-red  clot  with  a  glistening  fibrous  investment. 
Around  about  this  was  an  area  of  vellowish  semi-fluid  broken  down 
brain  tissue.  In  the  right  crus,  at  its  emergence  from  the  hemisphere, 
was  a  cicatrix  of  dark  color  about  i|^  inches  long,  extending  outward 
and  upward  in  the  middle  of  the  vStructure.  Vessels  at  the  base  were 
atheromatous,  very  brittle,  irregular  in  outline,  with  many  fusiform 
dilatations. 

■  Lungs — Normal. 

Heart — Weight  10  oz.  Left  ventricle  greatly  hypertrophied, 
mitral  valve  thickened,  nodulated  and  calcareous.  Aortic  calcareous, 
thickened  and  bound  down.  Tricuspid  valve  also  showed  areas  of 
degeneration  with  deposit  of  lime  salts. 

♦This  case  is  remarkable  in  that  it  presented  no  symptoms  corresponding 
to  the  lesions  found  post  mortem. 
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Liver — Weight  36  oz.  On  section  the  lobules  showed  a  dark 
centre  with  light  periphery. 

Spleen — Weight  2^  oz.,  small  and  fibrous. 

/r/V/«^^ J— Weight  of  left  \%  oz.,  of  right  4  oz.  In  both  the 
capsules  were  thick  and  adherent,  structure  firm  and  tough.  Upon 
right  were  situated  two  cysts,  each  of  which  contained  about  2  oz. 
of  a  reddish-brown  fluid. 

Autopsy  No.  140,  Case  No.  1288. — Female,  aged  72,  married, 
housewife;  nativity,  Germany;  duration  of  insanity,  twenty  years. 
Complications,  fatty  degeneration  and  dilatation  of  heart.  Cause  of 
death,  fatty  degeneration  and  dilatation  of  heart. 

Autopsy.  Uead^^VvlX  presented  no  abnormalities.  Dura  very 
adherent  to  calvaria,  venous  sinuses  filled  with  dark  blood.  Pia  very 
opaque  along  longitudinal  fissure.  Cerebro-spinal  fluid  measured 
8fld.  oz. 

^rtf/>/— Weight  35X  oz.,  small  and  firm  with  gaping  sulci  and 
atrophied  convolutions.     Section  of  brain  revealejd  no  gross  lesions. 

Lungs — Normal. 

//^•£7r/— Weight  II  oz.,  muscle  tissue  pale,  soft  and  friable,  cavities 
dilated. 

Liver — Weight  46  oz.,  soft,  congested  with  various  areas  of  yel- 
lowish pigmentation. 

Spleen — Weight  7|^oz.,  .soft  and  friable. 

Kidneys — Weight  of  left  5^  oz.,  of  right  5  oz.,  cortical  and 
meduUaiy  portions  normal  in  appearance. 

Autopsy  No.  141,  Case  No.  1163. — Female,  aged  55,  single,  domestic; 
nativity,  United  States;  duration  of  in.sanity(?).  Complication,  en- 
teritis.    Cause  of  death,  enteritis  and  debility. 

Autopsy,  //^^rt^— Skull  thin  but  of  average  density.  Dura  thick- 
ened and  unusually  adherent  along  longitudinal  fissure.  Pia  fibrous 
and  thickened  with  circiunscribed  collections  of  serum  over  para- 
central lobule  of  left  side. 

Brain — Weight 41  oz.,  convolutions  presented  no  marked  changes; 
on  section  yie  vessels  were  found  to  be  thickened ;  no  other  lesions 
discoverable. 

Lungs — Left  adherent  to  parietal  pleura  at  apex,  right  showed  no 
adhesions  and  both  were  normal  in  appearance. 

Heart — Weight  8  oz.,  muscle  firm  in  texture  and  color  normal, 
valves  smooth  and  competent. 

Liver — Weight  39  oz.,  fatty  degeneration  well  marked,  surface 
indented  by  ribs. 

Kidneys — Weight  of  left  \yi  oz.,  of  right  3^  oz, ;  left  very  small, 
capsule  adherent,  cortex  scarcely  discernible,  parenchyma  entirely 
absent  and  in  its  place  was  a  small  amount  of  fat  with  much  fibrous 
tissue ;  right  dark  in  color  with  capsule  adherent. 
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Intestines — Mucous  membrane  of  both  small  and  large  intestines 
was  much  inflamed ;  this  was  especially  noticeable  about  ileo-csecal 
valve.     Mesenteric  glands  enlarged,  no  ulcers  present. 

Autopsy  No.  148,  Case  No.  1696. — Female,  aged  58,  single,  occu- 
pation, not  any;  nativity,  United  States;  heredity,  brother  died  of 
general  paralysis;  duration  of  insanity,  twenty-seven  years.  Com- 
plications, chronic  parenchymatous  nephritis  and  arterial  sclerosis. 
Cause  of  death,  chronic  parenchymatous  nephritis. 

Autopsy.  Head — Skull  cap  of  average  density.  Dura  very  adher- 
ent to  calvaria  and  its  vessels  were  distended  with  blood.  Pia-arach- 
noid  thickened  and  marked  by  nmnerous  small  opaque  areas. 

Brain — Weight  48^  oz. ,  cortex,  beneath  the  pia,  was  covered  with 
an  exudate  of  a  jelly-like  consistence.  This  had  not  yet  become  organ- 
ized, but  it  was  marked  by  various  opaque  streaks.  Convolutions  of 
brain  were  atrophied ;  sulci  gaping,  brain  tissue  softened,  vessels  of 
centrum  ovale  and  lenticular  nuclei  patulous  and  the  perivascular 
spaces  distinct.  The  vessels  forming  the  circle  of  Willis  were 
atheromatous  in  patches. 

Lungs — Normal. 

Heart — Weight  \iyi  oz.,  soft,  otherwise  normal. 

Spleen — Weight  t%  oz.,  lobulated,  the  smaller  lobule  not  being 
larger  than  a  hazel-nut. 

Kidneys — Weight  of  left  5^  oz.,  of  right  5^  oz.,  capsules  adherent, 
surfaces  irregular,  pale  and  cortical  substance  increased  in  thickness. 

Autopsy  No.  153,  Case  No.  1341. — Female,  aged  71,  married, 
housewife:  nativity,  Canada;  duration  of  insanity,  twenty-seven 
years.  Complications,  interstitial  nephritis  and  eczema  of  legs. 
Cause  of  death,  interstitial   nephritis. 

Autopsy.  Head — Skull  thick,  soft,  and  in  some  parts  almost 
spongy.  On  removal  of  skull  cap  7  oz.  of  bloody  serum  escaped. 
Dura  clear,  not  thickened  or  adherent.  Pia-arachnoid  was  infil- 
trated with  serum  and  in  some  places  opaque. 

Brain — Weight  375^  oz.,  no  adhesions,  convolutions  atrophied, 
fissures  shallow.  On  section,  tissue  was  found  to  be  softened, 
arteries  markedly  atheromatous ;  this  was  especially  true  of  Sylvian 
artery,  where  it  was  given  off  from  internal  carotid. 

Lungs — Right  pleural  cavity  contained  much  bloody  serum.  The 
lung  was  generally  free  except  at  apex  where  there  was  a  few  adhe- 
sions. Lower  lobes  were  deeply  mottled  bluish-black  color  in  places, 
compressed  and  inelastic.  Left  lung  was  firmly  adherent  to  chest 
wall,  so  that  upon  removal  the  lower  lobe  was  torn.  This  pleural 
cavity  also  contained  a  small  quantity  of  blood-stained  serum, 
pleura  firmly  adherent  to  pericardium. 

Heart — Weight  22 J.^  oz.,  pericardium  thickened    adherent  to  left 


cooper:  report  of  one  hundred  autopsies. 


109 


Am,tS^ 


lung,  anterior  chest  wall  and  to  diaphragm.  Pericardial  cavity  con- 
tained about  2  oz.  of  clear  serum.  Left  ventricle  very  firm  and  much 
thickened,  right  ventricular  wall  thin,  only  a  few  lines  of  muscle  tissue 
remaining.     Valves  not  thickened  or  atheromatous.  ' 

Autopsy  No.  154,  Case  No.  1999. — Female,  aged  65,  single,  domes- 
tic; nativity,  United  States;  duration  of  insanity,  two  months (?). 
Complications,  chronic  endarteritis  and  cerebral  apoplexy.  Cause  of 
death,  cerebral  apoplexy. 

Autopsy.  Head— Oniev  and  inner  tables  thin,  diploe  thickened, 
dura  adherent  along  superior  longitudinal  sinus  and  was  torn  on 
removal  of  calvaria. 

Brain — Weight  48  oz. , 
convolutions  softened  and 
flattened.  The  membranes 
stripped  easily  except  along 
the  lower  two-thirds  of  the 
left  anterior  ascending  con- 
volution; here  the  pia  was 
very  adherent  so  that  upon 
removal  it  tore  the  softened 
subjacent  tissue.  The  soft- 
ened area  was  white  and 
extended  across  Sylvian  fis- 
sure, involving  the  operculum  and  lower  third  of  posterior  ascending 
convolution  The  vessels  at  base  showed  many  patches  of  athero- 
matous degeneration.  The  right  vertebral  artery  for  about  one  inch 
below  the  basilar  was  greatly  dilated  and  its  walls  attenuated.  The 
basilar  presented  many  constrictions  and  dilatations.  The  left  Sylvian 
artery  was  very  fibrous,  and  in  its  second  branch  was  found  a  fibrous 
clot. 

Lungs — Lower  lobe  of  right  was  firmly  adherent  to  chest  wall  and 
diaphragm  much  softened  and  almost  gangrenous.  Posterior  half  of 
lower  lobe  of  left  was  in  a  state  of  hypostatic  congestion,  airless  and 
of  leathery  consistence. 

Heart — Weight  19  oz. ,  hypertrophied,  muscle  soft  and  friable,  both 
ventricles  contained  clots.  Lying  across  tricuspid  orifice  and  cov- 
ered by  recent  coagulum,  was  a  thrombus  which  extended  into  the 
right  pulmonary  artery  completely  closing  its  lumen ;  this  accounted 
for  the  condition  of  right  lung  spoken  of  above.  Mitral  and  aortic 
valves  thickened  but  competent. 

Liver — Weight  42^  oz.,  firmly  adherent  to  diaphragm,  color  deep 
blue-black  externally,  its  surface  furrowed  by  impression  of  ribs. 
Tissues  much  softened,  washed  surface  showed  mottling  of  passive 
hypereemia.  Gall  bladder  distended  with  a  small  quantity  of  bile 
and  two  large  gall  stones. 
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spleen — ^Weight  5^  oz.,  reddish-brown  in  color,  capsule  thickened 
and  contracted,  distorting  surface  of  organ. 

Kidneys — Weight  of  left  i  ^  oz. ,  of  right  4  oz. ;  right  was  freely 
movable,  capsule  adherent,  surface  irregular.  On  section  the  division 
between  the  cortical  and  medullary  portions  was  ill-defined.  Left  so 
small  that  it  was  with  difl&culty  that  it  was  foimd  in  the  mass  of 
perineal  fat  and  connective  tissue  in  which  it  was  imbedded;  its 
capsule  was  firmly  adherent  and  contained  an  unrecognizable  struc- 
ture, mostly  connective  tissue  surrounded  by  a  band  of  reddish, 
tissue  about  one  line  in  thickness. 

Autopsy  No.  156,  Case  No.  1687. — Female,  aged  71,  single, 
domestic;  nativity,  Ireland;  duration  of  insanity,  unknown.  Com- 
plication, fatty  degeneration  of  heart  Cause  of  death,  shock  from 
injury  and  fatty  degeneration  of  heart. 

Autopsy.     Head — Not  examined. 

Heart — ^Weight  12  oz.,  left  ventricle  hjrpertrophied,  heart  fatty, 
mitral  and  aortic  valves  thickened ;  aorta  showed  various  calcareous 
deposits  in  intima. 

Lungs — Presented  senile  emphysema,  pulmonary  artery  and  ab- 
dominal aorta  were  atheromatous. 

Kidneys — Capsules  adherent,  upon  section  they  appeared  gran- 
ular. 

Remaining  organs  presented  no  pathological  changes. 

Autopsy  No.  159,  Case  No.  1502. — Female,  aged  57,  married,  occu- 
pation, not  any;  nativity,  Germany;  duration  of  insanity,  sixteen 
months.  Complication,  chronic  endarteritis.  Cause  of  death,  chronic 
endarteritis  and  organic  disease  of  brain. 

Autopsy.      Head — Calvaria  of  average    density    and    thickness 
Dura  not  adherent  but  its  vessels  were  distended  with  blood.     Ves- 
sels of  pia  and  at  base  were  also  engorged  with  blood ;   their  walls 
were  smooth,  regular  in  size  and  but  slightly  thickened. 

Brain — ^Weight  43  oz. ,  surfaces  of  the  convolutions  firm  but  some- 
what flattened,  tips  of  frontal  lobes  were  deformed  by  contractures, 
being  very  narrow  and  irregular  in  outline.  This  atrophic  condition 
extended  backward  to  the  motor  region.  On  section  the  brain  was 
found  to  be  of  fair  consistence,  its  vessels  distinct  and  the  perivascu- 
lar spaces  prominent.  This  condition  was  especially  noticeable  in 
the  lenticular  nuclei  and  in  the  posterior  half  of  left  centrum  ovale. 

Lungs — Normal. 

Heart — ^Weight  7^^  oz.,  muscle  firm,  valves  smooth  and  compe- 
tent. 

Liver — ^Weight  28  oz.:  capsule  opaque  and  adherent  to  all  adjacent 
structures,  surface  was  mottled,  being  covered  with  light  yellow 
areas  surrounded  by  softened  tissue  of  dark  color. 

Spleen — ^Weight  2  oz.,  small,  otherwise  no  gross  changes  observed. 
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Kidneys — Weight  of  left  "^yi  oz.,  of  right  3^  oz.,  contracted,  cap- 
sules adherent ;  upon  section  they  appeared  red  and  the  markings 
were  indistinct. 

Autopsy  No.  160,  C.\se  No.  919. — Female,  aged  73,  widow,  house- 
keeper; nativity,  United  States;  duration  of  insanity,  unknown. 
Complication,  dysentery.     Cause  of  death,  dysentery. 

Autopsy.  Head — Calvaria  apparently  normal.  Dura  firmly  adher- 
ent to  skull.     Pia  not  adherent,  its  vessels  were  distended  with  blood. 

Brain — ^Weight  36  oz.,  convolutions  rounded  and  well  developed, 
sulci  deep.  Arteries  forming  the  circle  of  Willis  w^ere  tortuous  and 
brittle. 

Lungs — Emphysematous,  left  apex  adherent  to  chest  wall,  its 
lower  lobe  showed  hypostatic  congestion. 

Heart — Weight  13X02-.  mu.scle  soft  and  flabby.  Mitral  valve 
thickened  and  contracted,  vegetations  abundant  along  free  edge  of 
cusps.  In  beginning  of  arch  of  aorta  numerous  atheromatous  patches 
were  seen. 

Liver — Weight  40^  oz. ,  soft,  greased  knife  when  cut. 

Spleen — Weight  3X0Z.,  very  soft,  color  darker  than  usual. 

Kidneys — Weight  of  left  3^oz.,  of  right  40Z.,  capsules  adherent, 
congested,  cortices  thinned. 

Intestines — Mucous  membrane  of  colon  highly  inflamed,  at  sig- 
moid flexure  were  numerous  necrotic  areas,  and  in  a  number  of  places 
ulcers  were  found. 

Autopsy  No.  166,  Case  No.  1298. — Female,  71  years,  widow, 
tailoress;  nativity,  Ireland:  duration  of  insanity,  three  years.  Com- 
plication, chronic  hemorrhagic  pachymeningitis.  Cause  of  death, 
chronic  hemorrhagic  pachymeningitis. 

Autopsy.  Head — Bones  of  cranium  very  soft.  Dura  thickened 
but  not  adherent.  Its  inner  surface  on  right  side  was  covered  by  a 
layer  of  blood  and  broken  down  tissue.  This  material  was  of  dark 
brown  color  and  covered  the  frontal,  temporal  and  anterior  third  of 
occipital  lobes.  The  anterior  and  middle  fossae  of  skull  showed 
brick-dust  discoloration.  Pia  over  left  hemisphere  was  of  reddish 
brown  color  and  in  region  of  temporal  and  lower  parietal  lobes  it  was 
thick  and  marked  by  streaks  of  opacity. 

Brain — Weight  39^  oz.,  softened  so  that  when  removed  from 
cranial  cavity  and  placed  upon  a  plane  surface  it  became  much 
flattened.     No  local  lesions  were  discovered. 

Lungs — Normal. 

Heart — Weight  7^  oz.,  muscular  walls  firm,  mitral  valve  thickened, 
with  vegetations  on  free  edges  of  cusps. 

Liver — Weight  31  oz.,  friable,  very  dark  brown  in  color.  Gall 
bladder  contained  gall-stones. 
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spleen — Weight  i^  oz.,  small,  shrunken  and  hard. 

Kidneys — Weight  of  left  3X  oz.,  of  right  3X  o^-t  capsules  free, 
color  pale,  cortical  and  medullary  portions  showed  no  marked 
change. 

Autopsy  No.  173,  Case  No.  1522. — Female,  aged  54,  married, 
housewife;  nativity,  Ireland;  duration  of  insanity,  twelve  years. 
Complication,  dysentery.     Cause  of  death,  dysentery. 

Autopsy,  ^ifa^— Calvaria  thickened  and  somewhat  softened; 
membranes  pale  and  dura  but  slightly  adherent. 

Brain — Weight  43  oz. ,  symmetrical  in  outline,  and  presented  no 
gross  changes. 

Lungs — Slightly  congested, 

Heart — Weight  9  oz.,  cavities  contained  ante  mortem  clots,  walls 
and  valves  normal. 

Spleen — Weight  3^  oz.,  of  usual  consistence. 

Liver — Weight  42^  oz. ,  tissue  softened  and  congested. 

Kidneys — Weight  of  left  4^  oz.,  of  right  4  oz. ;  no  gross  lesions. 

Intestines — Color  of  mucous  membrane  of  colon  very  dark ;  in  areas 
the  mucous  membrane  was  eroded.  This  condition  was  most  marked 
in  sigmoid  flexure  but  also  existed  throughout  colon  in  a  lesser  degree. 

Autopsy  No.  175,  Case  No.  1922. — Female,  aged  73,  widow,  house- 
keeper ;  nativity,  Germany ;  duration  of  insanity,  unknown.  Com- 
plications, valvular  disease  of  heart  and  dysentery.  Cause  of  death, 
dysentery  and  valvular  heart  disease. 

Autopsy.  Head — Skull  cap  presented  no  abnormalities.  Dura 
thickened  and  finnly  adherent  along  superior  longitudinal  sinus 
anteriorly.  Subarachnoid  fluid  increased.  Pia  not  very  clear  but 
no  adhesions  existed. 

Brain — Weight  43  oz. .  convolutions  flattened,  substance  firm,  peri- 
vascular spaces  prominent,  choroid  plexuses  cystic. 

Lungs — Both  apices  presented  small  cicatrices  and  in  the  left  cal- 
careous deposits  were  found. 

Heart — Weight  9X  oz-i  muscle  firm,  left  ventricle  hypertrophied 
and  its  cavity  dimini.shed  in  size.  The  edges  of  the  mitral  valve  con- 
tained vegetations,  the  chordae  tendinae  were  contracted  rendering 
the  valve  incompetent  Aortic  valve  was  competent,  but  it  was  also 
thickened.  Calcareous  deposits  were  found  in  sinuses  of  Valsalva 
and  near  the  orifices  of  the  coronary  arteries.  In  arch  of  aorta  were 
found  numerous  areas  of  atheromatous  degeneration.  The  peri- 
cardium upon  its  inner  surface  presented  a  softened  gelatinous 
appearance;  the  pericardial  cavity  contained  about  one  ounce  of 
clear  serum. 

Liver — Weight  3i>^  oz.,  surface  irregular,  the  left  lobe  covered  by 
a  glistening  layer  of  cicatricial  tissue.  On  section  the  characteristic 
nutmeg  appearance  was  seen. 
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spleen — ^Weight  2^  oz. ,  very  soft  and  dark  in  color. 

Kidneys — Weight  of  left  ^%  oz.,  of  right  \yi  oz.,  capsules  adherent, 
surface  contracted  and  irregular.  The  left  contained  several  C3rsts 
which  had  lining  membranes  and  contained  urine.  Cortices  were 
thin,  columns  of  Bertini  pale  and  enlarged,  pyramids  small  and 
compressed. 

Intestines — Several  coils  of  small  intestines  were  adherent  to 
stomach  and  li  ver.  In  caecum  were  numerous  erosion s  of  mucous  mem- 
brane, and  below  caecum  mucous  membrane  was  very  dark  in  color. 

Autopsy  No.  177,  Case  No.  1731. — Female,  aged  81,  widow,  occu- 
pation, not  any;  nativity.  United  States;  duration  of  insanity,  one 
and  one-half  years.  Complications,  chronic  endarteritis,  aneurism 
with  rupture  of  heart.  Cause  of  death,  aneurism  with  rupture  of 
heart 

Autopsy.  Head — Skull  of  average  thickness  but  somewhat  soft- 
ened;  on  its  removal  6  oz.  of  bloody  fluid  escaped.  The  dura  was 
thick,  of  leathery  consistence  and  firmly  adherent  anteriorly^near  the 
great  longitudinal  sinus.  Pia  attenuated,  easily  torn  and  infiltrated 
with  serum,  while  beneath  it  were  numerous  lakelets  of  clear,  straw- 
colored  serum. 

Brain — Weight  40  oz.,  of  average  consistence.  Its  convolutions 
were  attenuated  and  the  sulci  gaping.  No  erosions  existed.  Section 
of  brain  showed  the  arterioles  distended  and  the  perivascular  spaces 
prominent.  This  condition  was  especially  noticeable  in  basal 
ganglia.  Arteries  at  base  were  atheromatous  and  their  lumen 
diminished. 

Lungs — Congested,  oedematous  and  at  base  of  right  lung  were  a 
few  adhesions. 

Heart — Weight  9  oz.,  firm  and  contracted.  •  On  the  anterior  sur- 
face of  left  ventricle  the  rupture  had  occurred ;  the  wall  here  was 
very  thin,  not  being  more  than  a  few  lines  in  thickness.  The  mus- 
cular tissue  generally  was  very  friable  and  easily  broken  and  torn  by 
the  finger.     The  valves  were  thickened  but  the  edges  were  free. 

Uver — Weight  38^1^  oz.,  capsule  traversed  by  bands  of  cicatricial 
tis.sue.     Tissue  softened. 

spleen — Weight  4^  oz. ,  of  normal  consistence  and  color. 

Kidneys — Weight  of  left  \yi  oz.,  of  right  3^  oz.,  both  contracted. 

Autopsy  No.  179,  Case  No  2252. — Male,  aged  76,  married,  farmer; 
nativity,  United  States ;  heredity,  two  brothers  insane ;  duration  of 
insanity,  three  years.  Complication,  not  any.  Cause  of  death, 
debility  of  old  age. 

Autopsy.     Head—^cit  examined. 

Heart — Weight  9^  oz.,  contracted  and  muscle  firm ;  aortic  valves  at 
base  were  calcareous,  though  the  process  was  not  extensive.  Valves 
competent. 
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Uver — Weight  35  oz.,  capsule  thickened,  organ  contracted,  and 
very  firm. 

Spleen — Weight  2^  oz.,  texture  firm. 

Kidneys — Weight  of  left  t%  oz.,  of  right  ^%  oz. ;  the  left  was  in- 
tensely congested  and  upon  its  surface  were  two  or  three  small  cysts. 
The  right  was  smaller,  pale,  and  on  its  surface  several  small  cysts 
were  seen.     The  capsules  of  both  were  adherent 

Autopsy  No.    183,  Case  No.    1787. — Female,  aged    53,  married., 
housewife ;  nativity,  Ireland ;  duration  of  insanity,  four  years.     Com- 
plications,   parenchymatous    nephritis    and    chronic    endarteritis. 
Cause  of   death,  chronic  parenchymatous  nephritis.     Contributing" 
cause,  chronic  endarteritis 

Autopsy.  /Z^^^— Skull  dense  but  of  normal  thickness;  mem- 
branes apparently  normal,  cerebro-spinal  fluid  much  increased. 

Brain — Weight  34  oz.,  convolutions  flattened  and  atrophied. 
Vessels  of  centrum  ovale  were  congested  and  the  surrotmding  brain 
tissue  softened.     Vessels  at  base  were  atheromatous. 

Lungs — The  two  upper  lobes  of  right  were  congested  and  at  apex 
were  tubercular  nodules.  The  left  was  normal;  there  were  no 
pleuritic  adhesions. 

Heart — Weight  7  oz.  The  visceral  pericardium  was  discolored. 
The  coronary  vessels  were  thickened ;  the  mitral  valve  was  roughened 
and  one  cusp  of  aortic  was  fenestrated. 

Liver — Weight  7  oz. ;  congested. 

Kidneys — Weight  of  left  5  ^  oz. ,  of  right  \%  oz.  Cortex  of  right  in- 
creased, [both  were  anaemic  and  capsules  non-adherent;  surfaces 
smooth. 

Spleen — Weight  4^  oz. ,  it  appeared  normal  but  the  capsule  contained 
a  calcareous  plate. 

Autopsy  No.  184,  Case  No.  2276. — Male,  aged  37,  single,  hostler; 
nativity,  United  States;  duration  of  insanity,  three  weeks  (?).  Com- 
plications, syphilis  and  meningitis.     Cause  of  death,  meningitis. 

Autopsy.  Head — Skull  of  average  thickness  but  softened.  Dura 
slightly  adherent  along  longitudinal  fissure  but  showed  no  essential 
change.  Pia  was  reddened  over  vertex  and  beneath  it  the  brain 
presented  numerous  hemorrhagic  points  on  areas. 

Brain — Structure  firm.     Over  convex  portion  at  base  was  a  growth  . 
believed  to  be  syphilitic.     It  involved  the  interpeduncular  space  and 
extended  into  the  substance  of  the  brain  at  the  anterior  perforated 
space.     It  was  of  grayish  white  appearance  and  of  sufficient  thickness 
to  effectually  conceal  from  view  the  structures  lying  beneath  it. 

Lungs — Both  were  congested.  The  posterior  portion  of  left  inferior 
lobe  showed  hypostatic  pneumonia. 

Heart — Muscle  soft,  both  ventricles  contained  clotted  blood. 

Liver — Tissue  soft  and  congested. 

Kidneys  and  Spleen  presented  no  gross  pathological  change. 
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Autopsy  No.  187,  Case  No.  2080. — Male,  aged  66,  widower,  laborer ; 
nativity.  United  States;  duration  of  insanity,  not  ascertained.  Com- 
plication, acute  nephritis.     Cause  of  death,  acute  nephritis. 

Autopsy.  Head— Skull  cap  presented  no  abnormalities.  Mem- 
branes clear,  of  usual  thickness  and  not  adherent. 

Sra/» "Weight  40  oz. ,  no  gross  lesions  found. 

Lung's Old  pleuritic  adhesions  existed  on  both  sides.     Both  were 

<x)ngeste<i  and  the  small  bronchi  and  bronchioles  contained  bloody 

froth. 

Eearf — ^Weight  i7|!^  oz.,  the  left  ventricle  contained  a  chicken-fat 
clot  the  centre  of  which  was  cheesy  and  granular.     The  walls  were 
markedly  hj^pertrophied.     The  aortic  valve  and  ascending  portion  of 
arch  of  aorta  were  sclerosed ;  the  cusps  of  the  mitral  valve  were  con- 
tracted, and  both  valves  were  incompetent. 
Lrt'tfr— Weight  49  oz.,  cyanotic. 
^Plecn — Weight  8  oz. ,  large  and  of  dark  color. 
Sidneys — Weight  of  left  9  oz. ,  of  right  7X  oz. ,  capsules  slightly 
adherent,  color  dark,  cyanotic  in  appearance,  section  showed  tissues 
swollen. 

Autopsy  No.  194,  Cask  No.  164. — Female,  aged  59,  married,  house- 

^fe;  nativity,  Ireland;  duration  of  insanity,  twenty  years.  Com- 
plication, diabetes  mellitus.     Cause  of  death,  diabetes  mellitus. 

AirropSY.  Head — Calvaria  softened,  membranes  clear,  not  adher- 
ent or  thickened. 

Brain — Weight  41  oz.,  convolutions  irregular  in  outline  and  some- 
what atrophied.  The  vessels  in  interior  of  brain  were  tough  and 
thickened.     No  distinct  lesions  found. 

Lungs — Showed  recent  hypostatic  pneumonia. 

Heart — Weight  \o%  oz..  normal. 

Liver — Weight  42  oz.,  capsule  adherent  to  cortex  and  to 
diaphragm,  color  light,  connective  tissue  increased.  The  gall  bladder 
contained  inspissated  bile. 

Kidneys — Weight  of  left  7^  oz. ,  of  right  7  oz. ;  capsules  not  adher- 
ent, tissue  firm  and  resistant ;  the  interior  appeared  congested,  con- 
nective tissue  slightly  increased. 

Spleen — Weight  3^4!"  oz.,  no  gross  pathological  lesions. 

Autopsy  No.  196,  Case  No.  1444. — Male,  aged  77,  married,  farmer ; 
nativity.  United  States ;  duration  of  insanity,  six  years.  Complica- 
tion, cardiac  dilatation.     Cause  of  death,  cardiac  dilatation. 

Autopsy.  Head — Cranium  well  developed  and  of  average  thick- 
ness and  density.  Dura  adherent  to  calvaria,  especially  along 
superior  longitudinal  fissure.  Anterior  to  obelion  and  to  the  left  of 
median  line  was  a  dural  cyst  of  the  size  of  a  small  hickory  nut,  which 
had    caused  erosion  of    the    bone  above  and  depression  of  brain 
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beneath.     The  membranes  surrounding  the  cyst  were  thickened,  in 
other  parts  they  were  normal. 

Brain — Weight  41)^  oz.,  convolutions  nearly  normal  though  slightly 
atrophied.  The  vessels  supplying  the  cerebnmi  had  everywhere  un- 
dergone thickening.  At  the  base  the  deposit  of  calcareous  matter,  in 
the  vessel  walls,  was  so  great  as  to  almost  obliterate  their  lumen.  No 
focal  lesions  were  present. 

Lun%s — Both  were  in  a  state  of  hypostatic  pneumonia. 

Heart — Weight  13^  oz.,  the  walls  of  the  right  auricle  were 
markedly  dilated  and  extremely  thin.  It  contained  a  large  ante  mor- 
tem clot  with  post  mortem  clot  deposited  upon  it.  Both  ventricular 
cavities  were  large  and  the  mitral  valve  incompetent.  No  calcare- 
ous deposits  were  to  be  found. 

Liver — Weight  50  oz. ,  and  of  fairly  normal  consistence. 

Kidneys — Weight  of  left  6  oz.,  of  right  ^%  oz.,  capsules  somewhat 
adherent,  surfaces  uneven,  cortices  slightly  increased  with  a  few  small 
cysts  on  surfaces. 

Spleen — Weight  1%  oz.,  small  but  presented  no  local  lesions. 

Altopsy  No.  197,  Case  No  422. — Female,, aged  68,  single,  domes- 
tic; nativity,  United  States;  duration  of  insanity,  fifty-five  years; 
Complication,  broncho-pneumonia.  CaUvSe  of  death,  broncho-pneu- 
monia. 

Autopsy.     Head — Not  examined. 

Lungs — Bases  cedematous,  congested  in  localized  areas  and  from 
some  of  the  lobules  pus  exuded. 

Heart — Weight  10^  oz.,  walls  of  average  thickness  but  soft,  this 
was  especially  true  at  the  apex  which  was  very  friable  and  easily 
punctured  by  the  finger.  The  left  ventricle  was  relaxed  and  filled 
with  post  mortem  clot.  The  right  ventricle,  right  aiu-icle  and  pul- 
monary artery  contained  an  ante  mortem  clot.  The  valves  showed 
no  thickening  or  roughening  by  calcareous  deposits. 

Liver — Weight  49)^  oz.,  capsule  very  adherent  to  diaphragm,  re- 
sistant to  pressure,  parenchyma  unusually  pale.  With  iodine  test  it 
gave  a  slight  affirmative  reaction. 

Kidneys — Weight  of  left  3^  oz.,  of  right  3  oz.,  capsule  adherent, 
tissue  firm,  connective  tissue  greatly  increased. 

Spleen — Weight  3  oz. ,  small,  light  colored. 

Autopsy  No.  198,  Case  No.  2272. — Male,  aged  72,  single,  laborer; 
nativity.  United  States;  heredity,  one  brother  and  sister  insane; 
duration  of  insanity,  three  years  (?).  Complications,  chronic  inter- 
stitial nephritis  and  cardiac  dilatation.  Cause  of  death,  chronic 
interstitial  nephritis;  contributing  cause,  cardiac  dilatation. 

Autopsy.  Head — Skull  symmetrical  and  of  normal  thickness  and 
density. 
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Brain — ^Weight  51  oz.,  convolutions  well  developed,  but  the  an- 
terior lobes  were  somewhat  softened.     Base  of  brain  was  also  soft, 
the  hemispheres  separating  by  their  own  weight,  while  the  cerebellum 
OToke  easily  beneath  the  fingers.     Upon  section,  the  gray  matter  was 
loand  to  t)e  diminished,  the  ventricles  dilated  and  containing  fluid : 
the  coroxia  radiata  anaemic  and  softened,  especially  in  the  vicinity  of 
the  basal   ganglia.     The  medulla  was  very  pale,  it  being  almost  im- 
possible tjo  differentiate  the  white  from  the  gray  matter. 

Lun^^ — Right  emphysematous.     Left  congested  at  the  base.     At 
the  ap>e^  of  each  an  old  tubercular  cicatrix  was  found;   complete 

healing-    -jjad  taken  place  and  so  prevented  further  invasion  of  the 

lung. 

^^<^^^ — Weight  12  oz.,  aortic  and  mitral  valves  normal  in  appear- 
Mice  a.'o.d  competent  Both  right  and  left  ventricular  walls  were 
"very  Itii^i  and  their  cavities  dilated.  The  right  auricle  contained  an 
ante  mortem  clot. 

^-^er — ^Weight  37^  oz.,  greatly  congested  and  on  section  dark 
ftuid  blood  oozed  from  its-surface. 

^Pleen — Weight  i}4  oz.,  small,  shrunken  and  very  friable. 


EPILEPTIC  DEMENTIA TEN  CASKS. 

Autopsy  No.  114,  Case  No.  1632. — Female,  aged  43,  single,  house- 
wife; nativity,  United  States;  duration  of  insanity,  three  years. 
Complication,  fractured  clavicle.     Cause  of  death,  epilepsy. 

Autopsy.  Head — Skull  of  average  thickness  but  very  dense.  Pia 
non-adherent,  opaque  and  beneath  it  was  a  large  quantity  of  serum ; 
especially  was  this  noticeable  along  the  course  of  the  vessels.  The 
vessels  of  the  brain  substance  w^ere  tough  and  could  be  drawn  out  to 
considerable  length  without  breaking.  At  the  base  they  showed  a 
greater  degree  of  degeneration,  being  thickened,  tortuous  and  in 
many  places  containing  calcareous  deposits. 

Brain — Weight  45  oz. 
On  the  under  surface  of  an- 
terior lobe  of  right  side  a 
large  area  of  softening  was 
found.  Examination  of  the 
vessels  revealed  a  thrombus 
in  the  anterior  cerebral  artery 
in  front  of  the  anterior  com- 
municating. The  hippo- 
campus major  of  this  side 
was  apparently  atrophied,  being  harder  and  smaller  than  on  the  left. 
Lungs — Both  were  congested  and  both  adherent  to  diaphraj^m.  At 
the  base  of  the  left  was  a  small  cicatrix,  in  the  centre  of  which  was  a 
calcareous  deposit.  Cicatrices  were  also  found  at  base  of  right  but 
no  calcareous  deposits. 
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Heart — Weight  12^  oz.,  hypertrophied,  valves  competent  and.  of" 
normal  color. 

/^d?r/^— Marked  throughout  arch  by  whitish  patches,  some  of  whicH 
were  rough,  but  lime  salts  had  not  yet  been  deposited. 

Liver  and  Spleen — Normal. 

Kidtieys — Weight  of  left  i)^  (yL.^oi  right  3  oz.  The  left  was  appar- 
ently normal,  but  the  right  was  in  an  advanced  stage  of  cystic  degen- 
eration, the  parenchyma  being  entirely  gone.  Of  the  original 
structure  the  stroma  alone  remained. 

Autopsy  No.  119,  Case  No.  1445. — Male,  aged  30,  .^single,  laborer; 
nativity,  Canada;  duration  of  insanity,  unknown.  Complication, 
typhoid    fever.      Cause    of    death,    typhoid    fever  and    ulcerative 

endocarditis. 

Autopsy.  Head—^Yv^  cap  much  thickened  in  frontal  and  occipi- 
tal regions.  Dura  thickened  and  firmly  adherent  to  skull  throughout. 
The  pia  was  thickened  but  translucent,  stripping  ea.sily  from  cortex. 

Brain — Weight  46  oz.,  convolutions  normal  in  appearance,  both 
white  and  gray  matter  were  of  firm  consistency  and  of  normal  color. 
Vessels  at  base  and  throughout  brain  were  somewhat  enlarged. 

Lungs — Both  congested  and  abnormally  pigmented.  Right,  pos- 
teriorly, was  bound  down  from  apex  to  base. 

Heart — Weight  r4>^oz.,  dilated,  color  pale,  aortic  valves  thickened 
but  smooth.  The  bicuspid  and  tricuspid  valves  were  thickened  and 
ulcerated      Right  and  left  ventricles  contained  organized  blood  clots. 

Liver — Weight  63 oz.,  soft,  friable,  very  dark  in  color,  capsule 
adherent. 

spleen — Weight  9>^oz.,  very  soft. 

Kidneys — Weight  of  left  y^oz.,  of  right  s^oz.,  capsules  of  both 
adherent,  cortices  thickened,  markings  indistinct. 

Small  Intestines — Lymphatic  glands  in  lower  portion  of  ileum 
much  enlarged,  mucous  membrane  inflamed,  thickened,  Peyer's 
patches  ulcerated. 

Autopsy  No.  120,  Case  No.  1670. — Male,  aged  64,  married,  laborer; 
nativity  (?) ;  duration  of  insanity,  nine  years.  Complication,  lobar 
pneumonia.     Cause  of  death,  lobar  pneumonia. 

Autopsy.  Jlead—Calv&via,  thickened  and  softened.  Dura  of  nor- 
mal appearance  and  not  unduly  adherent.  Pia  thickened  and  its- 
vessels  much  sclerosed. 

Brain — Weight  53>^oz.,  well  formed,  convolutions  well  rounded 
and  in  apposition ;  sulci  narrow ;  anterior  cerebral  vessels  very  hard, 
stiff  and  pale  in  color. 

Lungs — Lower  lobe  of  right  was  in  stage  of  red  hepatization, 
middle  and  upper  lobes  crepitant.  Both  lobes  of  left  lung  were  in 
stage  of  engorgement. 
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Heart — ^Weight  15^  oz.,  dilated,  walls  thin,  valves  competent. 
Elevated  sjrphilitic  nodes  were  found  at  entrance  of  aorta. 

Liver — ^Weight  57^  oz.,  fatty  degeneration  well  marked  with 
smooth  rounded  borders.  Biliary  calculi  of  large  size  were  found 
in  gall  bladder. 

Remaining  abdominal  organs  normal. 

Autopsy  No.  143,  Case  No.  1786. — Female,  aged  45 ;  occupation,  not 
any;  nativity,  United  States;  duration  of  insanity,  twenty-five  years. 
Complications,  chronic  diffuse  nephritis  and  typhoid  fever.  Cause  of 
death,  typhoid  fever  and  chronic  diffuse  nephritis. 

Autopsy.     Head — Not  examined. 

Lungs — Normal. 

Heart — ^Weight  Sjl^oz.,  muscle  firm,  base  of  aortic  cusps  roughened 
by  calcareous  deposits,  pericardium  contained  2  oz.  of  clear  serum. 

Liver — Weight  60  oz. ,  soft,  cavity  of  gall  bladder  filled  by  two  large 
gall  stones. 

spleen — Weight  5^oz.,  softened  to  jelly-like  pialp  which  washed 
away  when  a  stream  of  water  was  directed  upon  it. 

Kidneys — ^Weight  of  left  7X0^.,  of  right  6Ji^oz.,  capsules  of  both 
were  adherent,  cortices  and  columns  of  Bertini  were  pale  in  color  and 
the  former  were  much  increased  in  thickness. 

Intestines — Lower  foot  of  ileum  presented  small  ulcers  in  different 
stages  of  development  and  surrounded  by  inflamed  mucous  membrane, 
ceecum  was  ulcerated  and  in  some  places  there  were  areas  of  necrotic 
tissue  almost  gangrenous  in  character. 

Autopsy  No.  145,  Case  No.  1296. — Female,  aged  33,  married, 
housewife;  nativity,  United  States;  heredity,  an  aunt  had  epilepsy; 
duration  of  insanity,  two  and  one-half  years.  Complication,  epilepsy. 
Cause  of  death,  asphyxia 

Autopsy.  Head — Skull  of  average  thickness  and  density.  Dura 
congested  but  not  thickened.  Pia -arachnoid  adherent  to  dura  along 
longitudinal  fissure ;  it  was  closely  attached  to  brain  but  its  removal 
caused  no  erosions. 

Brain — Weight  43  oz. ,  firm,  convoliftions  well  developed ;  on  section 
no  gross  lesions  were  observed. 

Lungs — Posteriorly,  considerable  hypostatic  congestion. 

Heart — ^Weight  ii|^  oz.,  muscular  tissue  and  valves  normal  in 
appearance. 

Liver — ^Weight  54  oz.,  congested,  color  very  dark,  fatty  degener- 
ation present  in  a  mild  degree. 

Spleen — Weight  73i[Coz.,  soft  and  congested. 

Kidneys — ^Weight  of  left  4^oz.,  of  right  50Z,,  color  dark,  capsules 
moderately  adherent,  interstitial  tissue  increased. 
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Autopsy  No.  146,  Case  No.  1240. — Male,  aged  44,  single,  laborer; 
nativity,  United  States ;  duration  of  insanity,  fifteen  years.  Compli- 
cations, acute  pleurisy  and  epilepsy.     Cause  of  death,  acute  pleurisy- 

AuTOPSY.  Ileac/SkuW  cap  presented  no  abnormal  ties.  Dura  thin , 
pale  and  moderately  adherent  to  calvaria.  Pia  thin,  clear  and  not 
adherent  to  cortex.     Cerebro-spinal  fluid  which  escaped  7  oz. 

Brain — Weight  39X  oz.»  finn,  convolutions  atrophied,  no  local 
lesions  found. 

Lungs — Left  normal,  right  botmd  down  by  adhesions.  The  pleural 
cavity  of  this  side  contained  about  two  pints  of  bloody  serum,  pleura 
was  roughened  and  injected ;  dull  and  covered  with  exuded  fibrin. 

Heart — Weight  ii^  oz«i  firm  and  contracted,  valves  competent. 

Liver — Weight  50  oz.,  firm,  pale  and  interstitial  tissue  noticeably 
increased. 

Spleen — Weight  7^  oz.,  very  firm. 

Kidneys — Weight  of  left  5^  oz,,  of  right  5  oz.,  capsules  slightly 
adherent,  surface  pale,  structure  firm. 

Autopsy  No.  147,  Case  No.  1257. — Female,  aged  40,  single;  occu- 
pation, not  any ;  nativity.  United  States ;  duration  of  insanity,  twelve 
years  (?).     Complication,  epilepsy.     Cause  of  death,  epilepsy. 

Autopsy.  Head — Skull  of  average  density  and  thickness.  Dura 
pale^and  adherent  to  calvaria  along  longitudinal  sinus.  Pia  normal 
in  appearance. 

Brain — ^W'eight  37^  oz.,  firm,  right  hemisphere  weighed  3 J  oz. 
more^^^than  left;  this  difference  in  weight  was  apparently  due  to 
atrophy  of  the  frontal  and  parietal  lobes  of  left  side. 

Lungs — Slightly  congested. 

Heart — Weight  9^  oz.,  muscle  firm,  valves  competent. 

Liver — ^Weight  4^  oz.,  congested. 

Spleen — Weight  4^  oz.,  congested. 

Kidfieys — Weight  of  left  4  oz.,  of  right  4^  oz.,  capsules  adherent, 
interstitial  tissue  noticeably  increased. 

Autopsy  No.  188,  Case  No.  1261. — Female,  aged  41,  single,  no  oc- 
cupation ;  nativity.  United  States ;  duration  of  insanity,  sixteen  years. 
Complication,  chronic  empyema.     Cause  of  death,  chronic  empyema. 

Autopsy.  Head — Calvaria  of  usual  thickness  and  density.  Mem- 
branes clear  and  stripped  readil}-. 

Brain — Weight  47  oz.,  of  soft  consistence,  convolutions  about 
motor  area  small;  cerebellum  small.  The  vessels  forming  the  circle 
of  Willis  were  smaller  than  normal.  Upon  section  no  gross  lesions 
were  found. 

Lungs — Pleuritic  adhesions  were  present  on  both  sides.  At  de- 
pendent portion  of  right  pleural  cavity  was  a  circumscribed  empyema. 

Heart — Weight  8  oz.,  firm  and  contracted,  aortic  valve  thickened, 
aortic  intima  was  atheromatous. 


cooper:    report  of  one  hundred  autopsies.  121 

Liver — ^Weight  46  oz.,  tough,  very  firm  and  of  nutmeg  appearance. 
Spleen — Weight  6  oz. ,  anaemic  and  very  firm. 
Kidneys — ^Weight  of  left  5^  oz.,  of  right  4 >i  oz.,  color  pale,  cap- 
sules slightly  adherent. 

Autopsy  No.  195,  Case  No.  1804. — Male,  aged  34,  married;  occupa- 
tion, not  any;  nativity.  United  States:  duration  of  insanity,  seven 
years  (?).  Complication,  erysipelas  of  head  and  face.  Cause  of 
death,  erysipelas  of  head  and  face. 

Autopsy,  //f^i^/— Skull  symmetrical  and  of  average  thickness  and 
density.  The  cranial  vessels  were  filled  and  the  left  lateral  sinus  con- 
tained a  decolorized  clot.  Dura  and  pia  adherent  to  each  other  at 
several  points  along  longitudinal  fissure.  Beneath  the  pia  were  lake- 
lets of  serum. 

Brain — ^Weight  45  oz.,  convolutions  over  convexity  somewhat 
atrophied.  On  section  the  brain  was  of  good  consistence  and 
presented  no  gross  lesions. 

Lungs — Both  congested. 

Heart — Weight  10 j^  oz.,  muscle  softened,  mitral  valve  thickened 
but  competent,  aortic  valve  normal. 

Liver — Weight  44^  oz. ,  slightly  fatty,  quite  soft  and  friable. 

Spleen — Weight  9  oz.,  enlarged  and  softened. 

Kidneys — Weight  of  left  6^  oz. ,  of  right  4^  oz. ,  aside  from  being 
congested  no  gross  changes  were  noted. 

Autopsy  No.  200,  Case  No.  15 17. — Female,  aged  47,  single, 
domestic;  nativity.  United  States;  alleged  cause,  epilepsy;  duration 
of  insanity  (?).  Complications,  epilepsy  and  typhoid  fever.  Cause 
of  death,  typhoid  fever. 

History — Patient  has  had  epileptic  seizures  since  12  years  of  age, 
they  have  been  frequent  and  quite  severe.  On  entering  the  hospital 
she  was  quite  demented,  delusional  and  had  hallucinations  of  sight. 
During  the  latter  part  of  the  first  week  of  March  patient  took  to  her 
bed,  complaining  of  weakness  in  her  legs  which  were  somewhat 
swollen.  Temperature  and  pulse  normal,  appetite  good  March  14th 
she  died. 

Autopsy — Held  ten  hours  after  death  showed  skull  to  be  of  moder- 
ate density  and  thickness.  Dura  slightly  adherent  to  calvaria  on  left 
side.     Pia  of  normal  thickness,  clear  and  not  adherent. 

Brain — Weight  42)^  oz.,  symmetrical,  somewhat  softened,  vessels 
at  base  normal,     No  local  lesion  existed. 

Lungs — A  few  old  pleuritic  adhesions  existed  on  both  .sides.  The 
lower  and  posterior  portions  of  each  lung  showed  hypostatic 
congestion. 

Heart — Weight  13  oz.,  muscle  firm,  the  cavities  contained  no  clots. 
The  mitral  and  aortic  valves  were  smooth  and  competent. 
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Liver — Weight  58  oz.,  fatty. 

Kidneys — Weight  of  left  5  oz  ,  of  right  3  oz.,  capsules  stripped 
readily,  both  kidneys  were  congested  but  presented  no  gross  lesions. 

Spleen — Weight  4  oz. ,  friable. 

Intestines — The  small  intestine  was  hyperaemic,  the  mucous  mem- 
brane of  ileum  was  covered  with  slimy  mucus  of  a  greenish  tinge ; 
when  this  was  washed  away  several  small  round  ulcers  were  seen. 


ACUTE  MELANCHOLIA TWELVE  CASES. 

Autopsy  No.  io6,  Case  No.  141 8. — Female,  aged  27,  married, 
domestic ;  nativity.  United  States ;  duration  of  insanity  seven  years, 
six  months.     Complication,  dysentery.     Cause  of  death,  dysentery. 

Autopsy,  i/f^^— Calvaria  of  average  density  and  thickness. 
Membranes  of  normal  appearance.  Dura  not  unduly  adherent,  pia 
clear  and  easily  removed. 

Brain — Weight  43^  oz.,  normal  in  appearance,  convolutions  well 
developed  and  presenting  no  structural  changes. 

Lungs — Latent  tubercular  nodules  were  found  at  the  apices,  as 
also  were  cavities  which  contained  pus  and  broken  down  tissue. 

Heart — Weight  7  oz.,  walls  firm,  valves  competent. 

Ltver,  spleen  and  Kidneys — Normal. 

Stomach  and  Small  Intestines  were  congested.  Below  the  ileo- 
csecal  valve,  and  especially  at  the  sigmoid  flexure  the  intestinal  wall 
was  much  thickened.  The  serous  coat  was  congested  and  converted 
into  a  mottled  dark  red  area  of  ulceration,  with  little  fibrous  exudate 
upon  its  surface. 

Autopsy  No.  112,  Case  No.  1735. — Female,  aged  68,  widow, 
saloon-keeper;  nativity,  England;  duration  of  insanity,  ten  months. 
Complication,  chronic  diffuse  nephritis.  Cause  of  death,  chronic 
diffuse  nephritis. 

Autopsy.  //?<7r/— Skull 
cap  dense,  dura  firmly  ad- 
herent to  the  skull  and  some- 
what thickened.  The  pia 
was  thickened,  but  not  ad- 
herent to  the  cortex,  except 
in  three  small  places  on  the 
left  ascending  and  middle 
frontal  convolutions.  These 
adhesions  were  red  and 
seemed  due  to  recent  hemor- 
rhage. 

Brain — ^Weight  46^  oz.  On  the  left  side  there  was  a  large  area  of 
cystic  softening,  involving  the  superior  parietal  convolution  and  ex- 
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tending  upward  to  the  occipital  region.  On  the  right  side  there  was 
also  an  area  of  cystic  degeneration,  involving  the  inferior  surface  of 
the  occipital  lobe  and  covering  an  area  of  about  one  square  inch. 

The  arteries  throughout  the 
body  were  atheromatous, 
this  being  especially  well 
shown  in  those  forming  the 
circle  of  Willis,  which  were 
found  to  be  quite  brittle  and 
containing  numerous  hard 
plates.  The  smaller  arteries 
in  the  gray  and  white  matter 
of  the  brain  were  hard  and 
wiry.  The  ventricles  were 
dilated  and  contained  clear 
fluid.  Nimierous  cysts  of 
the  choroid  flexuses  were  also  found. 

Lungs — Both  lungs  were  firmly  adherent  to  the  upper  portion  of 
chest  wall,  anteriorly  and  posteriorly,  but  no  intrinsic  lesions  were 
discovered. 

Heart — Weight  ii^  oz.,  firm,  h^'pertrophied  concentrically,  the 
wall  of  the  left  ventricle  being  \yi  inches  thick.  The  valves  were 
somewhat  thickened,  but  not  roughened,  and  were  competent.  The 
first  portion  of  the  aortic  arch  was  roughened  by  atheromatous 
deposit. 

Liver — Weight  40  oz.,  very  soft  and  pulpy,  structure  mottled, 
nutmeg  in  character. 

Spleen — Weight  4  oz.,  soft,  pultaceous. 

Aji/«o' J— Weight  of  left  3ji^  oz.,  of  right  3>^  oz.  Both  were  pale 
with  adherent  capsules.  The  surface  of  the  left  was  corrugated  and 
a  cut  section  revealed  indistinct  markings  with  pronounced  pallor. 

Autopsy  No.  129,  Case  No.  1838. — Female,  aged  51,  single,  do- 
mestic; nativity,  America;  heredity,  relatives  all  dead,  one  uncle  on 
paternal  side  insane ;  duration  of  insanity,  four  months.  Complica- 
tion, carcinoma  of  right  breast.  Cause  of  death,  carcinoma  and 
softening  of  brain. 

Autopsy.  jy<ffl^— Skull  thick  but  softened  in  areas,  markedly  so 
over  right  parietal  bone.  Dura  at  base  was  rusty  colored  and 
mottled  throughout  Upon  removal  of  brain  about  10  oz.  of  serum 
and  blood  escaped.  Pia  was  thin,  pale  and  anaemic.  On  the  cortex 
beneath  the  pia  could  be  seen  small  collections  of  sermn.  Pia 
stripped  from  brain  with  difl&culty  but  caused  no  erosions;  its  vessels 
were  much  thickened  at  the  various  points  of  bifurcation. 

Brain — Weight  41^  oz.,  compact  and  hard  to  the  touch.  On 
section   the  vessels  appeared  prominent,  especially  the  ganglionic 
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vessels  which  were  atheromatous  and  felt  gritty  under  the  knife 
The  convolutions  were  small  and  thin,  sulci  shallow  and  gaping". 
The  upper  surfaces  of  the  optic  thalami  were  roughened  and  corru- 
gated. Choroid  plexuses  cystic  Pituitary  body  hypertrophied-  In 
the  substance  of  the  medulla  on  the  left  side,  just  above  the  olivary 
.body,  a  narrow  focus  of  softening  was  discovered. 

Lungs — Pleuritic  adhesions  numerous. 

Heart — Weight  7  oz. ,  cavities  diminished,  ventricular  walls  tliick- 
ened,  valves  competent. 

Liver — Weight  72  oz.,  large,  tough,  surface  mottled,  right  lobe  ex- 
tended downward  nearly  to  crest  of  ileum.     Its  edges  were  rounded, 
and  in  places  contracted  by  bands  of  cicatricial  tissue. 
•    Spleen — Weight  9  oz. ,  firm,  surface  dotted  with  several  small  areas 
of  diseased  tissue. 

Kidneys — Weight  of  left  6^  oz. ,  of  right  t%,  oz. ;  capsule  of  right 
free,  of  left  very  adherent,  taking  away  portions  of  the  cortex  upon 
removal.  In  both  the  structure  was  firm  and  pale  with  indistinct 
markings. 

Autopsy  No.  139,  Cask  No.  1042. — Female,  aged  39,  married, 
washerwoman;  nativity.  United  States;  heredity,  one  sister  insane ; 
duration  of  insanity,  two  years.  Complications,  acute  meningitis 
and  broncho-pneumonia.  Cause  of  death,  acute  meningitis  and 
broncho-pneumonia. 

Autopsy.  /Z^^^— Skull  thickened,  softened  and  diploe  vascular. 
Dura  very  vascular,  not  adherent.  Pia  appeared  water-logged, 
(edematous,  engorged  with  blood ;  not  adherent  to  cortex. 

Brain — Weight  39  oz.,  convolutions  well  developed,  brain  sub- 
stance softened  and  its  vessels  congested. 

Lungs — Upper  lobes  oedematous,  lower  half  of  lower  lobes  were 
very  dark  and  purplish ;  upon  section  consolidated  areas  were  found 
and  the  bronchioles  and  .small  bronchi  contained  creamy  mucus. 

Heart — Weight  8^  oz.,  soft  and  flabby. 

Liver — Weight  30  oz.,  soft. 

Spleen — Weight  4^  oz. ,  markedly  pultaceous. 

Kidneys — Weight  of  left  4^^  oz.,  of  right  4^^  oz.,  cortical  portions 
pale  and  swollen. 

Autopsy  No.  151,  Case  No.  1905. — Female,  aged  49,  married, 
housewife ;  nativity,  United  States;  duration  of  insanity,  twenty-one 
months.  Complication,  chronic  cerebral  meningitis.  Cause  of 
death,  chronic  cerebral  meningitis. 

Autopsy.  Head — Skull  cap  thick  and  very  dense.  Dura  not  ad- 
herent; pia-arachnoid  thick,  injected,  opaque  over  vertex  with  glisten- 
ing white  streaks  marking  the  line  of  the  vessels;  in  many  portions 
the  membrane  appeared  **  water-logged."     Pia  was  adherent  to  dura 
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in  reg^ion  of  Pacchionian  bodies  and  in  these  adhesions  were  small 
calcarteou.s  deposits. 

Brazn — ^Weight  39^  oz.,  convolutions  attenuated,  stdci  shallow  and 
gaping^,  cerebral  substance  softened.     On  section,  the  vessels  of  brain 
^'^'^  fotind  congested  and  remained  patulous. 
Z«r«^^_Normal. 

S^a^^ — Weight  6^  oz.,   small,  compact,    muscle  of  good  color ^ 
^v-es  clear  and  competent. 
^"^"^^9- — ^Weight  34  oz..  color  deep  brown,  texture  firm. 
•^-^^<^^^— Weight  lyi  oz..  very  small,  outline  regular,  its  consistence 
apparently  not  increased. 

•"^itf/j — Weight  of  left  3)^  oz.,  of  right,  3  oz. ,  both  small,  firm  and 
^  ^^^V.  markings  indistinct,  capsules  slightly  adherent 

^^T^opsY  No.  163,  Case  No.  2181. — Male,  aged  57,  married,  farmer, 
^*ivity.  Ireland;  duration  of  insanity,  five  weeks.     Complications, 
V^^lysis   agitans    and   acute    nephritis.     Cause    of    death,    acute 
^^Phritis. 

^^TopsY.     Head — Skull  of  normal  thickness  and  density ;  dura  not 

^duly  adherent  to  calvaria ;  in  falx  cerebri  was  a  large  calcareous 

plate. 

Brain — ^Weight  53 j^  oz.,  unusually  large  and  well  developed.  No 
gross  lesions  were  discovered.  Membranes  cleair,  not  adherent  or 
thickened. 

Heart — Weight  18  oz.,  large,  fatty,  muscle  of  good  color  and  con- 
sistence, valves  competent 
Ldver — ^Weight  52  oz.,  fatty  degeneration  well  marked. 
Kidneys — ^Weight  of  left  6^4'  oz. ,  of  right  8  oz. ,  both  swollen,  red  and 
acutely  inflamed ;  numerous  small  cysts  were  scattered  over  the  sur- 
face of  each.     Remaining  organs  normal. 

Autopsy  No.  167,  Case  No.  11 15. — Female,  aged  37,  single,  domes- 
tic; nativity,  Ireland;  duration  of  insanity,  two  years.  Complica- 
tion, dysentery.     Cause  of  death,  cardiac  paralysis  and  dysentery. 

Autopsy.  Head — Calvaria  presented  no  pathological  conditions. 
Membranes  clear  and  not  unduly  adherent,  vessels  of  membranes 
collapsed. 

Brain — Weight  50  oz.,  quite  soft  and  section  revealed  numerous 
small  punctate  points. 

Lungs — Apices  were  the  seat  of  old  tubercular  processes.  Re- 
maining portions  of  limgs  were  crepitant  and  apparently  normal. 
No  adhesions  existed. 

Heart — ^Weight  8^  o^-t  relaxed  and  completely  filled  with  blood. 

Kidneys — ^Weight  of  left  5)^  oz.,  of  right  5^  oz-.  capsules  adherent,. 
connective  tissue  increased. 

Spleen — ^Weight  3ji(  oz.,  pultaceous. 
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Intestines — Mucous  membrane  of  transverse  colon  yery  dark  in 
color,  almost  gangrenous.  In  many  places  the  membrane  had 
entirely  disappeared. 

Autopsy  No.  i68,  Case  No.  1223. — Female,  aged  40,  married, 
housewife ;  nativity,  Ireland ;  duration  of  insanity,  two  years.  Com- 
plication, phthisis  pulmonalis.     Cause  of  death,  phthisis  pulmonalis. 

Autopsy.  Ilead—SkuW  cap  of  normal  thickness.  Dura  and  pia. 
were  clear,  pale  and  not  unduly  adherent 

Brain — Weight  43^^  oz.,  softened  throughout  so  that  the  corpus 
callosum  was  ruptured  by  weight  of  the  hemisphere  when  brain  was 
removed.     No  gross  lesions  were  found. 

Lungs — Did  not  collapse  on  opening  thorax.  Left  lung  posteriorly 
was  bound  to  chest  wall  by  numerous  strong  adhesions.  At  its  apex 
was  a  cavity  the  size  of  a  hazel-nut,  irregular  in  outline  and  filled 
with  a  cheesy  mass  of  broken  down  tissue.  The  remaining  portion 
of  lung  was  of  the  consistence  of  liver  and  studded  with  tubercles 
and  many  areas  of  caseous  degeneration.  Right  lung  was  crepitant, 
but  upon  its  surface  numerous  tubercular  foci  could  be  seen. 

Heart — Weight  731^  oz.,  muscle  weak  and  flabby. 

Kidneys — ^Weight  of  left  2>}i  oz.,  of  right  3^  oz.,  capsules  not 
adherent,  color  dark  red. 

Liver — ^Weight  31^  oz.,  tissue  very  friable. 

Spleen — Weight  3  oz.,  very  firm. 

Autopsy  No.  172,  Case  No.  1331. — Female,  aged  41,  widow,  house- 
wife ;  nativity,  Ireland ;  duration  of  insanity,  twenty  months.  Com- 
plications, syphilis  and  dysentery.     Cause  of  death,  dysentery. 

Autopsy.  Hj:ad — Calvaria  thickened,  membranes  normal,  vessels 
tough  but  not  calcareous. 

Brain — ^Weight  45^  oz.,  firm,  symmetrical. 

Lungs — Pleuritic  adhesions  at  apices  and  at  base  of  right 
posteriorly. 

Heart — Weight  8^'  oz.,  valves  competent,  but  at  base  of  mitral 
valve  were  a  number  of  calcareous  deposits. 

Kidneys — Weight  of  left  5^^  oz.,  of  right  5)^  oz.,  capsules  adher- 
ent in  places.     No  other  gross  changes  noticed. 

Intestines — The  large  intestinal  wall  was  thickened  and  inflamed. 
The  mucous  membrane  was  very  dark,  almost  gangrenous  in  color. 
There  were  nimierous  large,  superficial  ulcers  with  irregular  borders. 
The  portion  of  the  colon  more  particularly  involved  was  just  above 
and  throughout  the  sigmoid  flexure. 

Autopsy  No.  174,  Case  No.  2152. — Female,  aged  27,  single,  domestic; 
nativity,  Canada;  heredity,  mother  insane;  duration  of  insanity, 
four  months.  Complication,  exophthalmic  goitre.  Cause  of  death, 
cerebral  thrombosis. 
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Autopsy.  Head — Skull  thick  and  asymmetrictil.  Dura  not  adher- 
ent, but  in  superior  longitudinal  sinus  was  found  a  firm,  cream-colored 
thrombus  about  four  inches  in  length  and  one-eighth  of  an  inch  in 
thickness.  Nimierous  prolongations  extended  from  the  clot  into  the 
veins  communicating  with  the  sinus  at  this  point.  Pia  was  *•  water- 
Jpgg^t"  veins  over  vertex  were  engorged. 

Brain — Weight  48  oz.,  substance  much  softened  so  that  the  hemis- 
pheres separated  by  their  own  weight  when  brain  was  placed  on  a 
plane  surface.     No  focal  lesions  found. 

Lun^s — Collapsed ;  at  base  of  right  were  found  numerous  pleuritic 
adhesions. 

Eeart — Weight   loX   oz.,  muscle  soft.      Walls  of  right  ventricle 
extremely  thin  and  its  cavity  contained  an  organized  clot.     Left 
ventricle  contained  chicken-fat  clot,  valves  competent. 
IJ^^'er — ^Weight  35>i  oz.,  softened. 
Spieen — Weight  4^  oz, ,  pultaceous. 

Kidneys — Weight  of  left  4j^  02.,  of  right  ^^  oz.,  capsules  not  ad- 
herent, surfaces  lobulated ;  no  indications  of  pathological  change. 

Autopsy  No.  190,  Case  No.  1908, — Male,  aged  56,  married,  farmer; 
nativity,  United  States;  heredity,  mother  insane;  duration  of  in- 
sanity, ten  months.  Complications,  cardiac  dilatation  and  carcinoma 
of  liver.  Cause  of  death,  carcinoma  of  liver.  Contributing  cause, 
cardiac  dilatation. 

Autopsy.  Head — Skull  unusually  thick  but  of  normal  density. 
Dura  iirmly  adherent  along  longitudinal  fissure  and  in  certain  por- 
tions to  subjacent  membranes.  Pia  was  thickened  and  somewhat 
opaque. 

Brain — Weight  50  oz.,  surface  pale,  granular  with  circumscribed 
collections  of  serum,  the  lateral  ventricles  were  distended  with  serum, 
quantity,  about  6   oz. ;   the   blood  vessels   showed  no  pathological 
changes. 
Lungs — On  right  side  were  a  few  pleuritic  adhesions. 
Heart — ^Weight  13  oz.,  muscle  and  valves  normal, 
Uver — Weight  117X  oz.,  of  enormous  size  and  contained  in  its  right 
lobe  a  carcinomatous  tumor  4)^  inches  in  diameter. 

Kidneys — Weight  of  left  8  oz.,  of  right  7)^2  oz-.  capsules  not  adher- 
ent, they  were  very  firm  and  dark  in  color;  on  the  surface  of  each 
were  a  number  of  small  cysts. 

spleen — ^Weight  8^  oz.,  surface  of  granular  appearance  and  feel, 
color  very  dark. 

AxTTOPSY  No.  191,  Case  No.  1681. — Male,  aged  64,  widower;  occu- 
pation, not  any  at  present;  nativity.  United  States;  duration  of  in- 
sanity, one  year  eight  months.  Complication,  phthisis.  Cause  of 
death,  phthisis. 
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Autopsy.  Neael—Skvll  large  and  of  average  thickness  and 
density.  The  membranes  presented  no  abnormahties,  the  quantity 
of  serum  small ;  the  vessels  at  the  base  were  thickened. 

Brain — Weight  53^^  oz.,  large  and  symmetrical,  no  gross  lesions. 

Lungs — Left  lower  lobe  at  its  upper  portion,  contained  a  large 
tubercular  cavity,  surrounding  this,  the  tissues  were  so  infiltrated 
with  tubercular  nodules  that  little  active  lung  tissue  remained.  At 
apex  of  right  lung  were  tubercular  nodules  which  had  become 
encapsulated. 

Heart — ^Weight  1^  oz.,  muscle  firm  and  no  valvular  lesions 
existed. 

Liver — Weight  38  oz*,  somewhat  softened. 

Kidneys — Weight  of  left  5^  oz.,  of  right  4  oz.,  in  both  the  capsules 
were  somewhat  adherent ;  the  cortices  thin  and  pale. 

Spleen — Weight  \yi,  oz.,  appeared  normal. 

CHRONIC  MELANCHOLIA FIVE  CASES. 

Autopsy  No.  157,  Case  No.  1391. — Male,  aged  34,  single,  waiter; 
nativity,  United  States;  duration  of  insanity,  four  years.  Complica- 
tions, syphilis  and  chronic  pysemia.  Cause  of  death,  syphilis  and 
chronic  pyajmia. 

Autopsy.  Head — Skull  thickened  and  softened.  The  membranes 
presented  no  gross  changes. 

Brain — Weight  51^  oz.,  outline  regular,  of  firm  consistence; 
olfactory  tracts  attenuated  and  olfactory  bulbs  small  and  flattened. 
In  floor  of  lateral  ventricle  of  left  side  was  a  large  area  of  softening 
which  extended  backward  as  far  as  the  tip  of  occipital  lobe. 

Chest — Externally  small  abscesses  were  found  in  right  costal 
region,  behind  right  shoulder,  right  hip  and  right  ankle. 

Lungs — Color  pale,  posterior  part  of  lower  portion  of  upper  lobe 
on  left  side  was  indurated  and  adherent  to  parietes.  Right  pleural 
cavity  contained  creamy  pus  which  had  found  its  way  thither  from 
the  costal  abscess  mentioned  above. 

Heart — Weight  8^  oz.,  muscle  flabby  and  covered  with  a  consider- 
able quantity  of  fat.  Valves  competent.  Aorta  showed  numerous 
irregular  patches  white  in  color  but  not  calcareous. 

Liver — Weight  48^  oz.,  outer  border  of  right  lobe  contained  a 
gumma  the  size  of  an  orange. 

Kidneys  and  Spleen  presented  no  gross  changes. 

Autopsy  No.  164,  Case  No.  139. — Male,  aged  67,  widower,  laborer; 
nativity,  Ireland;  duration  of  insanity,  not  known.  Complication, 
dysentery.     Cause  of  death,  dysentery. 

Autopsy.  Head — Calvaria  of  average  thickness  and  density. 
Dura  presented  no  gross  lesions.     Pia  thickened,  vessels  marked  by 
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streaks  of  opacity ;    not  adherent  to  cortex.    Vessels  at  base  were 

6brous,  and  the  posterior  communicating  very  small. 

Srauf— Weight  46^  oz.,  rather  soft.     Aside  from  this  no  patho- 
logical changes  were  observed. 

i%<zr/^ Weight  12)^  oz. ;  both  ventricles  contained  clotted  blood, 
mitral  valve  thickened  and  bound  down  by  shortened  chordae-ten- 
diiia.  In  the  visceral  layer  of  pericardium  was  fovmd  a  calcareous 
plate;  se^^eral  were  also  found  in  the  arch  of  aorta  above  the  base  of 
the  valves. 

Lung's — Emphysematous. 

Zw'^r-— Weight  48  oz. ,  fatty. 

Small  Intestines  were  congested. 

The  Large  Intestine  was  acutely  inflamed.  In  sigmoid  flexure 
the  mucous  membrane  was  denuded  in  many  places  and  sloughing  of 
the  deeper  tissues  had  taken  place.     In  these  areas  the  color  was 

greenish  black. 
Ajr</«^^ J— Weight  of  left  5  oz.,  of  right  4^  oz.,  very  firm  and  cut 

with  difficulty.     On  the  right  was  a  large  cyst  which  covered  one- 

qtiarter  of  its  surface. 
5j^/^^«— Weight  2|^  oz.,  imusually  firm. 

Autopsy  No.  170,  Case  No.  1869. — Male,  aged  55,  married,  con- 
tractor and  builder;  nativity.  United  States;  heredity,  father  and 
ancle  insane ;  duration  of  insanity,  nine  and  one-half  months.    Compli- 
cations, chronic  endocarditis  and  endarteritis.    Cause  of  death,  valvu- 
lar heart  disease  with  dilatation. 

Autopsy.     Head — Skull  irregularly  thickened;  dura  not  unusually 
adherent  to  calvaria.     Pia  thickened  but  not  adherent  to  cortex. 

Brain — Weight  47^  oz.,  gray  matter  somewhat  softened  but  no 
local  lesions  were  found. 

Lungs — Pleuritic  adhesions  existed  at  left  apex ;  apex  of  right  lung 
contained  several  hard  nodular  bodies ;  edges  of  lobes  were  emphy- 
sematous. 

Heart — Weight  26^  oz. ,  extremely  large,  ventricular  walls  hyper- 
trophied,  cavities  dilated,  aortic  valve  thickened,  surface  rough, 
incompetent  Aortic  intima  roughened  and  exhibiting  numerous 
atheromatous  patches.  Pericardial  cavity  contained  considerable 
fluid. 

Liver — Weight  54X  oz.,  surface  nodular,  cut  section  presented 
nutmeg  appearance. 

Kidneys — ^Weight  of  left  sji^  oz.,  of  right  6  oz.,  capsules  adherent, 
causing  erosions  when  removed ;  cortices  not  noticeably  thinned. 

Autopsy  No.  192,  Case  No.  363. — Male,  aged  29,  single,  carpenter; 
nativity, United  States;  duration  of  insanity  (present  attack),  one  year. 
Complication,  cirrhosis  of  liver.     Cause  of  death,  cirrhosis  of  liver. 

VOL.  II — NO.  I — ^J 
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Autopsy,  //if  a//— Skull  normal,  membranes  smooth,  clear  and  not 
adherent 

Brain — ^Weight  47  oz.,  convolutions  moderately  atrophied,  sulci 
shallow  and  gaping.  Section  of  brain  revealed  no  gross  patho- 
logical changes. 

Lungs — Both  somewhat  cedematous  and  both  pleural  cavities  con- 
tained a  considerable  quantity  of  fluid. 

Heart — ^Weight  i8>i  oz.,  walls  of  normal  color  and  •thickness, 
valves  normal. 

Uver — ^Weight  5i)i  oz.,  yellowish  in  color,  very  firm,  capsule  mod- 
erately adherent  to  cortex  and  to  diaphragm.  On  section  it  appeared 
hypersemic  with  numerous  streaks  of  connective  tissue  appearing  as 
light  colored  areas  interspersed  between  the  darker  ones. 

/T/V/w^^' J— Weight  of  left  5^  oz.,  of  right  t%  oz.,  both  dark  in  color; 
texture  firm. 

spleen — ^Weight  7^  oz.,  congested  and  softened. 

Autopsy  No.  193,  Case  No.  483. — Female,  aged  48,  married,  house- 
wife ;  nativity,  United  States ;  heredity,  uncle  insane ;  duration  of  in- 
sanity, five  and  one-half  years.  Complication,  osteo-sarcoma.  Cause 
of  death,  osteo-sarcoma. 

Autopsy.    Head— On  the  right 
side  of  face  and  neck  was  a  tumor 
of  irregular,  nodular  outline  and 
of  purplish  color.      It  was  firmly- 
attached  to  the  inferior  maxillary 
just  below  and  posterior  to  external 
auditory  meatus     The  tumor,  over 
its  convexity,  had  ulcerated  and 
presented  a  ragged,  angry  appear- 
ance. It  had  grown  in  all  directions, 
crowding  the  ear  upward,  and  the 
eye  far  forward,  below  it  extended  t6  the  manubrium  and  clavicle, 
posteriorly  it  extended  to  posterior  portion  of  right  ear  where  several 
small  firm  nodules  appeared.     It  was  firmly  attached  to  mastoid 
portion  of  temporal  bone.     Inward  the  tum9r  had  grown  through  the 
left  temporal  bone,  partially  filling  the  middle  fossa  of  base  of  skull 
with  cauliflower-like  masses  ranging  in  size  from  a  hazel-nut  to  that 
of  a  walnut     The  bones  at  this  point  were  of  the  consistence  of 
gristle,  easily  cut  by  the  knife,  and  section  was  of  a  dirty  gray  color. 
Brain — Weight  43  oz.,  the  left  temporo-sphenoidal  lobe  was  com- 
pressed and  softened.     The  convolutions  generally  were  atrophied 
and  the  sulci  gaping. 

Lungs — A  few  pleuritic  adhesions  were  found  on  each  side  and  in 
the  apices  of  each  were  found  several  yellowish  nodules  in  a  state  of 
cheesy  degeneration. 
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If^af^/—^ ei^t  g  oz.,  color  pale,  valves  normal. 

Lrver- — Weight  35  oz. 

S#/,r^«— Weight  3  02.,  aside  from  its  size  nothing  abnormal  was 
discovered. 

Kidneys — Weight  of  left  4  oz.,  of  right  331^  oz.,  capsules  adherent, 
color  pale,  cortices  thin,  fibrous  tissue  somewhat  increased. 

ACUTE  MANIA THREE  CASES. 

Autopsy  No.  149,  Case  No.  1822. — Female,  aged  30,  single,  house- 
keeper; nativity,  United  States;  duration  of  insanity  (present  attack), 
■seven'and  one-half  months.  Complication,  typhoid  fever.  Cause 
«f  death,  typhoid  fever. 

AuTOFsy,      Intestines  only  were  examined,  mucous  membrane  of 

jejunum  injected  and  discolored.     In  ileum  it  was  thickened,  softened 

and  covered   with  a  stimy  discharge,  beneath  which  were  found 

several  rounded  punched  out  ulcers;  the  last  two  inches  of  ileum 

forming  one  large  slough. 

Autopsy  No.    150,   Case   No.    1744. — Female,   aged    22,  single, 

domestic;   nativity,  United  States;    heredity,  paternal  aunt  insane; 

duration  of  insanity,  two  years  and  four  months.  Complication, 
'  acute  pulmonary  tuberculosis.     Cause  of  death,  acute  pulmonary 

tuberculosis. 

Autopsy.  //«r<z^— Calvaria  of  normal  thickness  and  density  with 
the  dura  firmly  adherent  Pia  not  thickened  or  adherent,  but  its 
vessels  were  injected  and  the  venous  sinuses  filled  with  dark  blood. 

Brain — ^Weight  52^^  oz.,  firm,  surfaces  of  convolutions  flattened,  no 
other  lesions  were  discovered 

Lungs — Left  slightly  adherent  at  apex,  its  upper  lobe  consolid- 
ated in  its  upper  portion,  with  hard  nodular  bodies  on  the  pleural 
surface.  Right  was  almost  entirely  destroyed,  the  upper  lobe  being 
a  mere  shell  enclosing  a  cavity  several  inches  in  diameter,  across 
which  ran  bands  of  connective  tissue  and  a  few  small  blood  vessels. 
At  its  extreme  apex  was  a  smaller  cavity,  containing  a  white,  creamy 
puruloid  material.  Middle  and  lower  lobes  were  consolidated  and 
the  whole  lung  was  so  adherent  to  the  chest  wall  that  it  had  to  be 
removed  with  a  knife. 

Heart — Weight  5  oz. ;  muscle  softened.  Left  ventricle  contained 
an  organized  thrombus,  with  red  clot  adhering  to  muscular  pillars. 

liver — Weight  28)^  oz.,  with  the  exception  of  its  extremely  small 
size  nothing  abnormal  was  seen. 

Spleen — ^Weight  4  oz.,  firm,  connective  tissue  increased. 

Kidneys — ^Weight  of  left  5  oz.,  of  right  5  oz.,  capsule  not  adherent, 
cortices  of  yellowish  white  glistening  color,  p3n*amids  usually  red, 
some  light  colored.     The  whole  presented  an  amyloid  appearance. 
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Autopsy  No.  155,  Case  No.  1863. — Female,  aged  41,  married^ 
housewife;  nativity,  Ireland;  duration  of  insanity,  eight  months^ 
Complications,  acute  catarrhal  enteritis  and  cerebral  thrombosis. 
Cause  of  death,  same. 

Autopsy,  -^^f^i//— Skull  cap  thick  and  dense;  dura  adherent  over 
anterior  portion  of  longitudinal  fissure  and  anterior  lobes  were  agglu- 
tinated. Between  the  anterior  lobes  in  superior  longitudinal  fissure 
was  found  a  firmly  organized  clot,  pale  yellow  in  color,  about  two 
inches  in  length  and  one-quarter  inch  thick,  imbedded  in  and  be- 
tween the  meshes  of  the  dura.  The  occipital  and  lateral  sinuses- 
were  filled  with  freshly  coagulated  blood.  Pia  was  not  thickened  or 
adherent  to  cortex,  but  its  vessels,  over  vertex,  were  distended  with, 
blood. 

Brain — Weight  41  02. ,  unusually  firm,  aside  from  this  no  lesions- 
were  found. 

Lungs — Distended,  did  not  coUapse  on  opening  the  chest. 

Heart — Weight  lyi  oz.,  structure  firm,  valves  delicate  and  free 
from  adhesions  or  deposits. 

Liver — Weight  42  oz.,  softened,  color  pale,  cut  section  greasy. 

Spleen — Weight  2^  oz.,  no  pathological  change  noticed. 

Kidneys — Weight  of  left  4^  oz.,  of  right  2^  oz.,  capsules  slightly- 
adherent,  structure  very  firm,  connective  tissue  increased,  p)rramids 
pale,  cortices  thickened. 

Small  Intestine — Mucous  membrane  reddened,  lower  eighteen 
inches  of  ileum  greenish  black  and  gangrenous  in  appearance.  No 
ulcerations  were  discovered. 

chronic    mania TEN    CASES. 

Autopsy  No.  hi,  Case  No.  1233. — Male,  aged  31,  single,  bar- 
tender ;  nativity,  Ireland ;  duration  of  insanity,  unknown.  Compli- 
cation, acute  nephritis.     Cause  of  death,  acute  nephritis. 

Patients  History  previous  to  entering  hospital,  meagre  and 
unsatisfactory.  Since  admission  has  been  dull  and  demented,  pre- 
senting no  special  symptoms  till  twenty-four  hours  before  death, 
when  he  suddenly  became  unconscious,  had  several  convulsive 
seizures  and  between  this  time  and  his  death  had  over  one  hundfed 
general  convulsions. 

Autopsy,  //^tf^/— Calvaria  thickened,  veins  of  dura  and  pia  filled 
with  blood,  pia  not  adherent,  but  opaque  along  superior  longitudinal 
fissure.  Upon  incising  the  membrane  a  large  quantity  of  bloody 
serum  escaped. 

Brain — Weight  53  oz.,  gray  matter  pale,  convolution^  well 
developed,  sulci  deep. 

Lungs — Normal. 

Heart — Weight  13  oz.,  hypertrophied,  valves  smooth,  competent. 


cooper:  report  of  one  hundred  autopsies.        13s 

LrT^er-  and  Spleen — Normal. 

^«<rf>f^/i— Left  t%  oz.,  right  5^  oz.,  upon  section  were  cloudy; 
TxaciToscopically  the  uriniferous  tubules  and  glomeruli  were  found  to  be 
^ed  -^rith  small,  round  cells,  leucocytes  and  exfoliated  epithelium. 
Examination  of  the  urine  showed  blood  and  a  large  quantity  of 
albumic 

Autopsy  No.  113,  Case  No.  815. — Male,  aged  34,  single,  laborer; 
nativity.  United  States ;  duration  of  insanity,  three  years.  Complica- 
tion, d3rsentery.     Cause  of  death,  dysentery. 

Autopsy.     //it?a//— Skull  was  quite  dense  and  of  irregular  thickness. 

Dura  thick,  firm  and  adherent  to  skull.    The  pia  was  much  thickened, 

especially  over  the  vertex  on  either  side  of  the  longitudinal  fissure 

where  it  was  quite  opaque  and  milky  in  appearance.     The  blood 

^^ssels  of  the  pia  were  very  much  distended. 

^^azpz — Weight    44 Ji^    oz.,    the    convolutions    were    somewhat 
^P^iod  but  no  other  lesions  of  brain  were  discovered. 
^^^'^S's — Left  collapsed  and  firmly  adherent  throughout.     Right 
^^  t>ovxTid  to  chest  by  several  bands  of  connective  tissue,  otherwise 

"^<*^*^ — Weight  9  oz.,  muscle  and  valves  normal. 

*^^^^<x — Small,  with  atheromatous  deposits  at  its  beginning. 
^*"'-'^.^— Weight  42  oz.,  congested,  friable  and  firmly  adherent  to 

^^^n — Weight  ^%  oz. ,  quite  friable  and  very  dark  in  color, 
"^^sf^/j — Weight  of  left  5^  oz.,   of  right  4^  oz.     In    both   the 
c^k^^vxl^s  were  somewhat  adherent,  cortices  thickened  and  the  mark- 
itxs^  ir^distinct. 

^^^<zll  Intestine — Normal. 

*f^^^g^  Intestine — In  the  descending  colon  and  sigmoid  flexure 
^^^  was  marked  thickening  of  entire  wall.     The  mucous  membrane 
^^s  thickened,  dark  red  in  color  and  in  places  ulcerated. 

Autopsy  No  116,  Case  No.  1455. — Male,  aged  49,  single,  laborer; 
^tivity,  United  States ;  duration  of  insanity,  eight  years ;  heredity, 
mother  insane.  Complication,  cerebral  hemorrhage.  Cause  of 
death,  cerebral  hemorrhage. 

Autopsy.  Head — Calvaria  of  average  density  and  thickness. 
The  dura  was  somewhat  thickened  and  on  the  left  side  there  was  an 
extravasation  of  blood  beneath  the  pia.  The  hemorrhage,  however, 
was  slight  and  only  resulted  in  staining  the  tissues. 

Brain — Weight  53  oz.  On  the  right  side,  at  the  base,  near  the 
origin  of  the  fissure  of  Sylvius,  a  clot  was  found  extending  upward 
and  filling  the  lateral  ventricle  of  that  side.  There  was  considerable 
destruction  of  tissue  along  the  inner  border  of  the  ventricle  and  the 
corpus  striatum.  The  vessels  at  the  base  of  the  brain  were  thickened 
and  calcareous. 
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L  ungs — Nonnal. 

Heart — Weight  13  oz. ;  enlarged  but  presented  no  pathological 
lesions. 

Liver — Weight  39^  oz.,  soft,  slight  degree  of  fatty  degeneration. 

Kidneys— V^^^X  of  left  4>i  oz..  of  right  4ji  oz.,  both  dark  io 
color  but  otherwise  normal. 

Spleen — Weight  "i^  fa.    Appearance,  normal. 

AirropsY  No.  128,  Case  No.  1364.— Male,  aged  29,  single,  laborer; 
nativity,  United  States;  heredity,  paternal  g^randmother,  uncle, 
brother  and  sister  insane;  duration  of  insanity,  seven  years  eleven 
months.  Complication,  arterio-sclerosis  Cause  of  death,  arterio- 
sclerosis and  cellulitis. 

Autopsy.  .W^arf— Calvaria  thin  and  dense.  Dura  thickened  and 
closely  adherent  to  skull  cap  along  longitudinal  fissure,  requiring  to- 
be  cut  to  avoid  tearing  brain.  Pia  was  considerably  thickened,  opaque 
along  longitudinal  fissure  and  beneath  it  were  lakelets  of  serum. 
The  vessels  of  the  pia  were  large  and  filled  iwith  blood.  Vessels  at 
base  were  thickened  but  not  atheromatous. 

Brain — Weight  in}^  oz, ,  soft  but  otherwise  normal  in  appearance. 

ZwB^j— Normal. 

Heart — Weight  la  oz. ,  fiale,  firm,  endocardium  intensely  reddened. 

Liver — Weight  79  oz.,  congested,  soft  and  friable.  Remaining' 
organs  presented  no  pathological  changes. 

AuToi'sv  No.  134,  Case  No.  1823. — Male,  aged  4S,  married,  mer- 
chant; nativity.  United  States;  duration  of  insanity,  three  years  and 
three  months.  Complications,  acute  delirium,  pulmonary  cedema 
ajid  cardiac  hypertrophy.  Cause  of  death,  pulmonary  cedema  and 
exhaustion  of  acute  delirium. 

Autopsy.  Head—%V-a^  cap  of  aver- 
age  thickness,  and  density.  Dura  pre- 
sented no  abnormalities.  Pia-arachnoid 
tough,  not  adherent  but  slightly  thick- 

Brain — Weight  56^  oz,,  convolutions 
of  good  size,  sulci  deep.  No  gross 
changes  were  observed  in  either  the  g:ray 
or  white  matter.  The  basal  vessels  pre- 
eented  no  pathological  changes. 

Lungs-^At  upper  portion  of  left  pleu- 
ral cavity  anteriorly  was  a  localized  em- 
physema shut  oS  by  bands  of  adhesions. 
It  was  about  three  inches  in  diameter 
and  extended  from  the  first  to  the  third 
rib.  At  each  apes  were  old  tubercular 
cicatrices. 
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Mf^j^/— Weight  g}i  oz.,  walls  of  left  ventricle  much  thickened, 
<^vity  sanall«  valves  smooth  and  competent. 
Lru^r^  spleen  and  Kidneys  presented  no  gross  changes. 

A.UTOPSYN0.  138.  Case  No.  595. — Male,  aged  36,  married,  farmer; 
^tivity,  United  States;  heredity,  father,  mother  and  one  sister 
^'^sa.ne ;  duration  of  insanity  (present  attack),  three  years  and  two 
fflonths.  Complication,  tjrphoid  fever.  Cause  of  death,  typhoid 
fever. 

Autopsy,    //>a^/— Skull  cap  of  usual  thickness.     Slight  adhesions 

^Ween  it  and  the  dura.     Pia  pale,  not  adherent,  vessels  collapsed. 

'^'*^«p» — ^Weight  50  oz. ,  cortical  substance  pale,  convolutions  well 

^'eIop>^^^  brain  substance  firm,  sulci  deep. 

^j*^'^.^'-s>— Left  normal,  right  bound  down  by  adhesions  in  which 

J^  ^epK)sits  of  lime  salts. 

^*^^~^— Weight  9^  oz.,  muscle  friable,  valves  competent, 
ff^^"^^ — ^Weight,  60  oz.,  firm,  dark,  congested,  edges  sharp. 
^v.^^^^^'^y^ — Weight  of  left  5J^  oz.,  of  right  5^  oz.,  capsules  not 
*"^x:xt,  cortical  and  medullary  portions  normal  in  appearance. 
^^^^<«=-«— Weight  %%'  oz.,  soft  and  friable. 

^^  ^l  Intestines — Mucous  membrane  of  jejunum  red  and  injected. 

^^"•-^s  membrane  of  ileum  was  covered  with  mucus  and  debris, 

^^^^^^^^  which  was  an  inflamed  surface  with  an  occasional  ulcer. 

.  ^  ^^^^^^e  Intestine — Mucous  membrane  was  in  a  state  of  catarrhal 

^^^^xnation  and  here  below  ileo-caecal  valve  most  of  the  ulcers  were 

v^^^^«    They  were  irregular  in  contour,  with  .smooth  bases  and 

*^^P^t,  well  defined  edges.     Mesenteric,  solitary  and  Peyer's  glands 

^^  enlarged,  but  no  ulcerations  discovered. 

^XJtopsy  No.  152,  Case  No.  661. — Female,  aged  43,  married,  house- 
^^^;  nativity.  United  States;  duration  of  insanity,  eighteen  years 
^implication,  organic  brain  disease.     Cause  of  death,  asphyxia. 
Autopsy.     Head—^vM  of  more  than  average  thickness,  this  being 
^tte  to  increase  in  thickness  of  diploe.     Membranes  were  clear  and 
not  adherent;    upon  their   removal   8  oz.   of   blood-tinged    serum 
escaped. 

Brain — ^Weight   41  |i    oz.,   convolutions   atrophied,   brain   tissue 

softened.     Section  of  centrum  ovale  of  right  hemisphere  revealed 

toogh  bands  of  white  connective  tissue  radiating  to  all  points  of 

periphery.     There  was  marked  increase  of  the  connective  tissue  in 

basal  ganglia,  causing  atrophy  of  the  various  strata  of  gray  matter. 

The  lamina  of  the  lenticular  nucleus  of  right  side  could  not  be  seen 

and  appeared  to  be  replaced  by  a  long,  narrow,  contracted  area  of 

degeneration  which  served  as  a  border  to  the  nucleus  and  appeared 

as  a  fringe  parallel  to  the  claustrum. 

Lungs — Congested,  deeply  pigmented;  lymphatic  glands,  enlarged. 
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softened  and  dark-colored.  Just  below  the  isthmus  of  thyroid  gland, 
in  median  line  of  trachea,  was  foimd  the  tracheotomy  incision  in- 
volving two  rings.  In  the  larynx  below  the  glottis  was  a  piece  of 
orange  two  inches  by  one-half  inch.  The  lining  membrane  of  the 
air  passages  was  coated  with  reddish,  frothy  mucus. 

Autopsy  No.  165,  Case  No.  231. — Male,  aged  27,  single,  gas  and 
steam  fitter ;  nativity,  United  States ;  heredity,  brothers  insane ;  dura- 
tion of  insanity,  six  years.  Complication,  t3rphoid  fever.  Cause  of 
death,  peritonitis  following  typhoid  fever. 

Autopsy.  //>a//— Skull  rather  soft  but  of  usual  thickness,  mem- 
branes normal. 

Brain — Weight  50^  oz.,  unusually  soft,  especially  so  in  apices  of 
temporo-sphenoidal  lobes,  vessels  presented  no  gross  lesions. 

Lungs — Left  pleuritic  adhesions. 

Heart — Muscle  rather  soft. 

Liver — ^Weight  63  oz. ,  unusually  firm. 

Spleen — Weight  12  oz.,  very  large  and  firm. 

Peritoneum — Was  red  and  infiamed,  coils  of  intestines  dotted  witli 
flakes  of  lymph.  The  peritoneal  cavity  contained  gas  and  fluid  from 
the  intestinal  canal.  In  lower  portion  of  ileum  were  found  typhoid 
ulcers.  The  sloughs  had  been  thrown  oflF,  but  healing  had  not  taken 
place  in  any  noticeable  degree.  The  perforation  had  occurred  about 
four  inches  above  the  caecum.  The  opening  was  clean  cut  and  about 
■^  of  an  inch  in  diameter.  No  indications  of  hemorrhage  were 
found. 

Autopsy  No.  171,  Case  No.  2051. — Male,  aged  53,  single,  laborer; 
nativity,  United  States;  heredity,  sister  insane;  duration  of  insanity, 
fifteen  months.  Complication,  carcinoma  of  bladder  and  kidneys. 
Cause  of  death,  carcinoma  of  bladder  and  kidneys. 

Autopsy.  Head^^Vyj^S.  cap  of  irregular  thickness,  dura  not 
especially  adherent  to  skull.  Pia  slightly  thickened  but  stripped 
readily  from  cortex ;  arteries  at  base  were  atheromatous. 

Brain — Weight  46  oz.,  both  gray  and  white  matter  considerably 
softened. 

Lungs — Pleuritic  adhesions  at  both  apices. 

Heart — Weight  g  oz.,  left  ventricle  hypertrophied  and  cavity 
diminished.  Right  auricle  and  ventricle  contained  organized  clots, 
valves  normal. 

Liver — Weight  49^  oz.,  surface  smooth,  tissue  softened. 

Kidneys — Weight  of  left  9  oz.,  of  right  5^  oz.,  right  marked 
throughout  by  nmnerous  areas  of  white,  firm  tissue.  Left  was  very 
large ;  throughout  its  substance  were  light  colored  nodular  areas  soni6 
of  which  were  an  inch  in  diameter. 
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.^//^»— Weight  5  oz.,  very  dark  color,  soft  and  friable. 
SUmacA—Mucous  membrane  reddened,  injected  and  thickened. 

Bladder— 'T\x&  walls  were  greatly  thickened  measuring  three- 
fourths  of  an  inch ;  color  pale,  inner  surface  roughened. 

AuropsY  No.  189,  Case  No.  1483, — Female,  aged  37,  widow, 
domestic ;  nativity,  Ireland ;  duration  of  insanity,  eleven  and  a  half 
years.  Complication,  lobar  pneumonia.  .  Cause  of  death,  lobar 
pnenmonia.     Contributing  cause,  chronic  endarteritis. 

Autopsy.     Head — Calvaria  normal,  dura   congested,  not  unduly 

Cerent.     Pia  congested  and  reddened  over  left  frontal  lobe,  along 

the  sinuses  it  was  marked  by  streaks  of  opacity.     In  no  place  were 

^ere  any  adhesions. 

Braztt — Weight  40X  oz.,  convolutions  firm  and  atrophied,  sulci 

shallow  and  gaping.     Interior  of  brain  presented  no  gross  changes. 
Lun^s — Left  oedematous  at  base  with  broncho-pneumonic  areas. 

The  riglit  was  totally  solidified ,  being  in  the  stage  of  gray  hepatization. 
Hear^/ — ^Weight    wy^  oz.,   muscle    firm,  mitral   valve  thickened 

and  ca.lc£reous,  aortic  valve  thickened  and  nodular  with  vegetations 

along^  its  free  borders. 
Z«x/^^— Weight  38^  oz. 
5^/^<?/«— Weight  tyi  oz. 
A^i^^^j— Weight  of  left  5^   oz.,  of  right   5  oz. ;  the  three  last 

mentioned  organs  presented  no  gross  pathological  lesions. 

miscellaneous — five  cases. 

ACUTE   DELIRIOUS   MANIA. 

^iTTopsY  No.  126,  Case  No.  1868. — Male,  aged  26,  single,  barber; 
vity^  "United  States;  duration  of  insanity,  twenty  days.     Compli- 
ons,  none.     Cause  of  death,  acute  delirious  mania. 
.  ^f^^i^SY.     Head — Skull  of  irregular  thickness,   being  especially 
^'^    ti^mporal  fossae  and  in  frontal  and  parietal  regions.     Dura 
. .  ^'^ickened  or   adherent.      Pia-arachnoid    clear,   firm,  but    not 
r  /^^^^"^t  between  the  membranes  was  some  clear  fluid.     Pia  was 
^  ^^  adherent  over  superior  frontal  convolution  of  right  side  along 
^^^^x-  longitudinal  fissure,  causing  erosions  upon  removal. 
.    ''^■*>i — Weight  50  oz..  convolutions  of  good  size  and  firm  consis- 
.        ^  Except  for  some  softening  of  superior  frontal  convolutions. 
,.     '^^^^es  of  white  matter  very  prominent.     Nothing  abnormal  was 
^^^''^Ted  about  basal  ganglia,   pon.s,  medulla  or  ventricles.     The 
y.  ^  ^^f  ba.sal  vessels  were  extremely  thin. 

^^^^5 — Left    bound  down  by   many  pleuritic  adhesions.     Both 
^  ^^Xiuch  congested. 

^<*^/-— Weight    8>^     oz.,    tricuspid    valves     and     endocardium 
^*^^ned.     Aortic  intima  reddened. 
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Uver — Weight  52  oz.,  capsule  adherent,  tissue  soft  and  yellow. 
Spleen — Weight  3  oz.,  soft  and  friable. 

A7i/«^r>' J— Weight  of  left  5  oz. ,  of  right,  ^%  oz.  In  both  the  capsules 
were  thickened  and  adherent,  markings  indistinct,  cortices  very  thin. 

Autopsy  No.  162,  Case  No.  2200. — Male,  aged  36,  single,  cabinet- 
maker; nativity.  United  States;  duration  of  insanity,  unknown. 
Complications,  acute  endocarditis  and  acute  meningeal  encephalitis- 
Cause  of  death,  acute  endocarditis  and  acute  meningeal  encephalitis. 

Autopsy.  Head — Skull  cap  of  very  irregular  thickness,  in  some 
places  being  very  thin  and  in  others  abnormally  thick.  Dura  thick, 
tough  and  firmly  adherent  to  calvaria'and  to  pia-arachnoid  in  region 
of  Pacchionian  bodies.     Pia-arachnoid  was  much  thickened  and  be- 

» 

tween  its  layers  was  a  considerable  quantity  of  serum. 

Brain — Weight  54  oz. ,  a  few  small  erosions  of  cortex  which  was 
much  softened.  Section  of  brain  showed  it  to  be  less  firm  than  usual 
but  revealed  no  gross  lesions  of  basal  ganglia,  pons  or  medulla. 

Lungs — No  adhesions,  both  congested  and  oedematous  posteriorly 
and  at  base. 

Heart — Weight  loj^  oz.,  aortic  valve  thickened  and  incompetent 
mitral  valve  smooth  but  reddened,  lining  membrane  of  left  auricle 
much  inflamed  and  dark  in  color,  arch  of  aorta  presented  numerous 
white  atheromatous  patches. 

Liver — Weight  56^  oz. ,  very  firm,  with  adherent  capsule. 

Spleen — Weight  2^  oz. ,  soft. 

Kidneys — Weight  of  left  5>^  oz.,  of  right  5  oz.,  capsules  stripped 
readily,  color  pale,  cortical  and  medullary  portion  not  clearly  defined. 

NOT  INSANE— OPIUM  HABIT. 

Autopsy  No.  142,  Case  No.  1830. — Female,  aged  44,  single,  do- 
mestic; nativity.  United  States;  duration,  four  days  (as  stated  in 
medical  certificate).  Complications,  syphilis,  chronic  nephritis,  and 
acute  catarrhal  bronchitis.  Cause  of  death,  acute  catarrhal  bronchitis  \ 
contributing  causes,  syphilis  and  chronic  interstitial  nephritis. 

Autopsy.  Head — Skull  cap  thickened,  outer  plate  of  frontal  bone 
depressed,  the  depression  being  about  four  inches  long  and  two 
inches  wide.  Dura  not  adherent  and  of  normal  thickness.  Pia 
thick,  adherent  to  dura  in  region  of  Pacchionian  bodies ;  its  vessels 
were  engorged  and  their  course  marked  by  opacities. 

Brain — ^Weight  49^  oz.,  firm,  convolutions  well  developed,  no 
focal  lesions  observed. 

Lungs — Mucous  membrane  of  bronchi  and  bronchioles  reddened, 
bronchioles  filled  with  yellowish  mucus.  Both  lungs  were  boimd 
down  by  adhesions,  the  left  was  also  adherent  to  pericardium,  both 
were  congested  and  marked  in  lower  lobes  by  small  hardened 
nodules. 
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-ffir/yr/— Weight  17  oz.,  large,  flabby,  contained  organized  dot, 
ccsps  of  mitral  valve  were  of  unequal  size ;  no  atheromatous  areas  or 
ca/c&reotis  deposits  were  discovered. 

Zw^y— Weight  53  oz.,  large,  soft  and  flabby,  capsule  discolored 
and  marked  by  bands  of  cicatricial  tissue. 

Spleen — ^Weight  5  oz.,  of  firm  consistence,  surface  marked  by 
yello^sh  areas. 

Kidneys — Weight  of  left  5  oz.,  of  right  4>i  oz.,  capsules  of  both 
light  yellow  in  color  but  not  markedly  adherent  Surface  of  cortex 
very  i>ale,  firm,  nodulated  and  marked  by  areas, of  dark  red  in- 
jection.    Markings  indistinct,  fibrous  structure  increased. 

IDIOCY. 

Autopsy  No.  133,  Case  No.  1768.— Female,  aged  36,  single,  occu- 
pation, not  any;  nativity.  United  States;  duration,  thirty-six  years. 
Complications,  acute  cerebral  meningitis  and  epilepsy.  Cause  of 
"Catli,  acute  cerebral  meningitis  and  epilepsy. 

Autopsy.      /rV^^— Skull 
cap   thick,   hard   and  sym- 
metrical.     Dura   not  thick- 
ened or  adherent.  Pia-arach- 
noid   deeply    injected    and 
distended  with  blood.     Over 
the    cerebellum    in   median 
line  it  was  thick,  dense  and 
opaque.     In  all   other  por- 
tions the  pia  was  attenuated 
and    easily    torn    upon   re- 
moval.    Cerebro-spinal  fluid 
less  than  one  ounce. 
^lin — ^Weight  48  oz. ,  it  was  pressed  tightly  against  cranial  vault, 
xig  convolutions  to  be  much  flattened.     The  angular  g^yrus  of 
side  and  that  portion  of  the  occipital  lobe  adjoining  it  was  deeply 
^^ted    and    softened   but   not    eroded.     The   gray  matter  was 
^^eably  increased  in  thickness,  the  white  being  decreased.     The 
Vt^*    ^^^tum  ovale  was  rough,  elastic  to  feel  and  its  puncta-vasculosa 
p^^ted.      Floor  of   fourth  ventricle  was  softened,  and  thickened 
^Tioles  lay  upon  its  surface. 

^^tings — Both  oedematous,  with  adhesions  at  apex  of  left. 
-^eart — Weight   6ji  oz.,  muscle  firm,  valves  clear,  smooth  and 
^^^^'Xipetent. 

Zjver — ^Weight  31  oz.,  soft  and  very  dark  in  color. 

Spleen — ^Weight  2|i  oz.,  capsule  thickened,  causing  contraction  of 

A!>i(/«<y J— Weight  of  left  3J^  oz.,  of  right  4  oz.,  cortical  substance 
increased,  boundaries  of  pyramids  indistinct. 
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IMBECILITY. 


Autopsy  No.  137,  Case  No.  271. — Male,  aged  20,  single,  laborer; 
nativity,  Ireland;  duration,  congenital.  Complication,  epilepsy. 
Cause  of  death,  cerebral  softening. 

Autopsy.  //ead—Skvll 
cap  of  average  density  and 
thickness.  Dura  not  adher- 
ent. Pia  tough,  thickened, 
opaque  along  the  course  of 
the  vessels  which  were  in- 
jected. It  was  adherent  to 
cortex  along  longitudinal 
fissure. 


Auja.i 


Brain — Weight  47^  oz., 
convolutions  large  and  well 
formed.  At  the  tip  of  the 
left  temporo-sphenoidal  con- 
volution was  an  area  of  soft- 
-ening  one  inch  in  diameter, 
and  over  this  area  the  pia 
was  very  adherent  Upon  section  it  was  noticed  that  the  cortex 
was  increased  in  depth  and  firmness.  Left  hippocampal  region  very 
niuch  sclero.sed,  vessels  of  brain  enlarged  and  perivascular  spaces 
distended.  Remaining  organs  presented  no  g^oss  pathological 
changes. 
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OBLITERATION    OF    PERICARDIUM. 

Reported  by  Edgar  J.  Spratling,  B.  S.  ,  M.  D.  , 
Second  Assistant  Physician,  Matteawan  State  Hospital. 

g.   ^     J  Tine,  1895,  there  was  admitted  to  the  Matteawan 
liospital,  a  patient  of  robust,  healthy  physical  ap- 


A      ^^*Xce;  no  knowledge  as  to  his  past  could  be  obtained. 

P*^^    ^oth,  1896,  he  was  at  work  outside  the  buildings  and 

l-^^^^'^ted  no  evidence  whatever  of  bodily  debility.     On 

^    ^th  he  remained  in  from  work,  complaining  of  feel- 

^    ^ix^d  and  at  times  experiencing  slight  pains  in  the 

,^^'^-      At  this  time  examination  gave  oedema  of  feet  and 

^^s,  slightly  increased  cardiac  area  of  dulness,  some 

^^^^ing  of  heart  sounds  and  at  times  in  certain  positions 

^^^^ardial  friction  could  be  made  out,  and  after  exertion 
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dyspnoea  was  noted.  Condition  steadily  grew  more  threat- 
ening and  on  May  20th  the  following  note  was  made; 
*  *  Patient  unable  to  exert  himself  in  any  way,  lying  with 
head  and  chest  elevated,  any  movement,  active  or  passive, 
increasing  the  already  great  difficulty  in  breathing,  urine 
and  faeces  are  passed  while  thus  placed,  oedema  marked  in 
every  region  of  the  body,  skin  livid,  dyspnoea  most  dis- 
tressing, eyes  bleared  and  bulging,  nostrils  flaring  and 
whole  countenance  expressive  of  terror,  speech  low  and 
indistinct,  no  heart  sounds  can  be  heard,  passive  hypostasis 
noticeable;  placed  under  special  nurse  as  dissolution  seems 
near."  This  condition  changed  but  little  for  sixty  days, 
except  in  the  development  of  numerous  small  areas  of 
static  gangrene.  Patient  was  receiving  regularly  at 
frequent  intervals  digitalis  or  strophanthus  with  egg-nogs 
and  milk  punches. 

Death  occurred  July  20th,  the  post  mortem  giving: 
great  quantities  of  fluid  in  every  cavity,  all  tissues 
oedematous,  the  viscera  being  otherwise  normal  except  the 
brain  (patient  being  a  paretic)  and  heart  together  with  its 
region;  there  the  following  was  found — valves  intact, 
slightly  hypertrophied  endocardium  and  muscle  soft  and 
spongy,  pericardium  entirely  absent  leaving  only  numer- 
ous strings  and  ribbons  that  firmly  united  the  heart  and 
surrounding  structures,  the  pericardial  sac  being  entirely 
obliterated;  every  evidence  of  a  continued  very  active 
inflammation  was  present,  but  no  pus  or  pus  sacs  could  be 
found. 
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A  TENTATIVE  EXPLANATION  OF  SOME  OF 
THE  PHENOMENA  OF  INHIBITION  ON  A 
HISTO-PHYSIOLOGICAL  BASIS,  INCLUDING 
A  HYPOTHESIS  CONCERNING  THE  FUNC- 
TION OF  THE  PYRAMIDAL  TRACTS. 

By  B.  Onuf,  M.  D  , 

Lecturer  on  Nervous  and  Mental  Diseases  at  the  New  York  Polyclinic,  Asso- 
ciate in  Patholopy  at  the  Pathologfical  Institute  of  the  New  York 

State  Hospitals. 

As  the  condition  of  the  reflexes  in  destructive  supra- 
lumbar  lesions  of  the  spinal  cord  seems  especially  well . 
adapted  for  the  application  and  test  of  the  theories  out- 
lined in  this  paper,  the  text  is  presented  largely  in  the 
form  submitted  in  the  writer's  discussion  of  Dr.  Frankel's 
paper  on  the  above  subject*  read  at  a  meeting  of  the  New 
York  Neurological  Society,  April  6th,  1897, 

Frankel  presented  several  cases  of  destructive  supra- 
lumbar  lesions  with  autopsies  and,  as  is  the  case  with 
other  examples  in  the  literature  of  the  subject,  recorded 
absence  of  the  patellar  reflexes  notwithstanding  the  fact 
that  the  lumbar  cord  was  narmal  excepting  descending 
degenerations. 

Frankel  explains  this  absence  of  the  knee-jerk  by  main- 
taining that  the  simple  spinal  reflex  arc  consisting  of  the 
sensory  neuron  from  the  periphery,  its  connection  with 
the  anterior  horn  cell  and  transmission  of  the  impulse 
centrifugally  to  the  muscles  through  the  mgtor  spinal 
neuron,  is  not  alone  sufficient  for  the  production  of  the 
knee-jerk.     Besides  this  simple  reflex  arc  making  a  circuit 

*  The  Condition  of  the  Reflexes  in  Supra-Lumbar  Lesions  of  the  Spinal  Cord» 
by  Dr.  Joseph  Frankel. 
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from  the  sensory  periphery  of  the  body  to  the  muscles 
through  one  or  more  segments  of  the  spinal  cord,  a  second 
arc  is  concerned  with  the  production  of  the  knee-jerk. 

This  second  arc  consists  in  a  set  of  vertical  ascending 
and  descending  cerebellar  neurons  which  connect  the 
simple  transverse  spinal  reflex  arc  with  the  cerebellum. 
Hence  when  these  ascending  and  descending  cerebellar 
constituents  of  the  reflex  mechanism  are  destroyed  by 
transverse  lesions  of  the  cord,  the  reflex  is  lost  althoug-h 
the  segments  of  the  spinal  cord  concerned  with  the  simple 
reflex  arc  are  intact. 

Frankel  has  furthermore  shown  that  clinical  facts  force 
us  to  the  conclusion  that  the  cerebellum  exhibits  a  tonic 
influence  upon  the  motor  anterior  horn  cell  which  is  in 
response  to,  and  maintained  by  means  of,  those  pathways 
which  convey  the  sensory  impressions  from  the  muscles, 
tendons  and  joints  to  the  cerebellum.  The  tendon  reflex 
is  further  influenced  from  the  cerebral  hemisphere  and  it 
is  to  exclude  this  latter  influence  that  we  employ  Jen- 
drassik's  device,  or  try  in  other  ways  to  distract  the 
patient's  attention  from  the  test. 

The  writer  entirely  agrees  with  Dr.  Frankel's  views  of 
reflex  mechanism  and  desires  to  support  his  deductions 
from  another  point  of  view.  This,  however,  leads  me  to 
introduce  a  hypothesis  regarding  the  mechanism  of  so- 
called  inhibition. 

As  we  all  know,  many  physiological  facts  can  hardly  be 
explained  otherwise  than  by  assuming  the  presence  of  so- 
called  inhibitory,  moderating,  or  regulating  nerve  fibres 
or  nerve  apparatus.  I  remind  you  of  the  fact  that  excita- 
tion of  the  pneumogastric  nerve  retards  the  action  of  the 
heart;  that  excitation  of  the  splanchnic  nerve  arrests  the 
movements  of  the  stomach  and  intestines;  that,  on  the 
contrary,  severance  of  the  splanchnic  nerve  gives  rise  to 
increased  motion  of  these  parts. 

Numerous  similar  facts  could  be  mentioned.  I  shall 
only  point  out,  however,  as  being  in  closer  touch  with  the 
subject  under  discussion,  that  such  inhibitory  or  modera- 
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ting  inAuence  is  also  ascribed  to  the  cortico-spinal  motor 
fibres  forming  part  of  the  pyramidal  tracts. 

Although  again  and  again  the  theory  of  inhibition  has 
been  resorted  to  for  the  explanation  of  this  or  other  kinds 
of  phenomena,  as  for  instance,  also,  to  explain  the  exag- 
geration of  the  knee-jerks  in  case  of  disease  of  the  pyram- 
idal tracts,  nobody  has  yet,  to  my  knowledge,  attempted  to 
give  an  anatomical  and  physiological  basis  to  such  theory. 
No   one,  it    appears,  has    tried    to    give    an    idea   what 
manner  of  connections  must  be  postulated  for  excitation 
of  a  given  neuron  and  what  connections  are  required  to 
facilitate  inhibition  of  the  action  of  such  a  neuron.     Or, 
as  we  might  also  formulate  it,  nobody  has  yet  called  atten- 
tion to  the  view  that  presumably  the  direction  of  the  nerve 
current  as  required  for  the  inhibition  of  a  cell,  might  be 
directly  opposite  to  the  direction  of  that  current  which  acts 
in  the  sense  of  excitation. 

The  theory  which  I  have  to  offer  in  this  respect  can  be 
formulated  as  follows: 

F^or  the  excitation  of  a  nerve  cell,  the  nerve  current  has 

^^  pa.ss  in  the  direction  from  the  cell  body  or  its  proto- 

P^^smatiq  processes  toward  the  nervous  process ;  for  the  in- 

^^t>it:ion  of  the  cell,  the  nerve  current  has  to  pass  in  ^he 

^Pl>osite  direction,  that  is  from  the  nerve  process,  or  its 

^c>ll^.-terals,  back  to  the  cell  body.     In  other  words,  to  pro- 

^^^^i  excitation  of  a  given  cell,  the  nerve  current  must 

^^^^T  this  cell  from  the  surface  of  its  cell  body  or  of  its 

,^^^^rites:  but  in  order  to  inhibit  or  moderate  the  action  of 
"tV** 

^    cell,  the  nerve  current  has  to  enter  the  cell  from  its 

^'^^^T  process  or  collaterals  thereof. 

TMiese  two  modes  of  action  are  best  illustrated  by  the 

•grams  No.  i  and  No.  2.     In  both  these  diagrams  the 

^Tve  processes  have  been  drawn  with  red  color,  so  as  to 

^^^tinguish  them  easily  from  the  protoplasmatic  processes. 

*^  Or  both  figures  the  same  neuron  A  has  been  chosen. 

^ig.  I  shows  this   neuron  A  under  the  influence  of  ex- 

.  citation  from  the  neurons  B  and  C.      Fig.  2  represents 

txeuron  A  under  the  influence  of  inhibitory  action  from 

the  neuron  D. 
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Now  the  connections  represented  in  these  diagrams  are 
not  altogether  theoretical,  for  they  have  been  actually 
found.  You  will  see  this  from  the  two  drawings  which 
have  been  copied  from  Lugaro's  article  *  on  the  finer  struc- 
ture of  the  cerebellar  cortex,  Figs.  3  and  4.  In  Fig.  3  we 
see  the  terminations  of  an  axis  cylinder  clinging  to  the 
protoplasmatic  processes  and  cell  body  of  a  Purkinje 
cell.  In  Fig.  4  we  find  the  terminations  of  the  nerve  pro- 
cesses of  three  neurons  A,  B  and  C  coming  in  quite  close 
touch  with  each  other. 

The  objection  might  be  raised  that  in  the  peripheral 
sensory  neuron,  which  has  its  cell  of  origin  in  the  spinal 
ganglion,  the  normal  stimulation  passes  from  the  periphery 
through  the  peripheral  ramus  of  the  nervous  process 
towards  the  cell  body  and  that  the  traveling  of  the 
impulse  in  this  direction  causes  excitation  and  not  inhi- 
bition of  this  cell,  as  might  be  expected  from  the  theory 
given.  But  we  know  also  that  originally  the  spinal 
ganglion  cell  is  bi-polar  and  that  the  T  branching  process 
has  been  created  by  the  union  of  two  formerly  separated 
processes.  Furthermore,  the  investigations  of  Lenhossek 
and  Retzius,  on  the  invertebrates  make  it  highly  probable 
that  the  peripheral  ramus  of  the  T  shaped  fibre  of  the 
spinal  ganglion  cell  is  actually  not  a  nerve  process,  but 
the  homologue  of  a  protoplasmatic  process.  If  we  look  at 
the  matter  in  this  light,  and  there  are  at  least  as  many 
points  in  favor  of  this  view  as  against  it,  the  theory  still 
holds  good. 

It  might  further  be  objected  that  the  nerve  current 
entering  the  neuron  A  through  the  collateral  a  (see  Fig.  2) 
after  arriving  at  the  branching  point  g^  would  divide  into 
two  currents,  one  of  which  would  take  a  cellulipetal,  the 
other  a  cellulifugal-  direction.  Such  an  objection  can  be 
refuted,  however,  if  we  adhere  to  the  theory  of  the  fibril- 
lary structure  of  the  nerve  process,  for  in  accordance  with 
this  theory  an  individual  set  of  fibrillse  would  become 
separated  from  the  main  body  of  neuraxial  fibrillae  and 

♦  RivistaSperimentaledi  Freniatria,  Vol.  XX,  Fasc.  III-IV,  1894. 
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pass  out  independently  in  the  collateral  a.  Hence  the 
inhibitory  impulses  passing  in  the  direction  of  the 
arrows  from  the  neuron  D  to  the  cell  of  neuron  A 
ougfht  not  to  leave  the  individual  set  of  fibrillar  passing 
out  in  the  collateral  a. 

Let  us  now  apply  the  hypothesis  to  the  subject  under 
discussion.  Doctor  Frankel  has  presented  the  view 
that  the  cerebellum  maintains  a  tonic  innervation  on  the 
motor  anterior  horn  cells.  In  accordance  with  my  theory 
the  fibres  causing  this  tonic  innervation  ought  to  end  with 
their  terminal  arborisations  in  such  a  manner  that  these 
arborisations  cling  to  the  protoplasmatic  processes  or  to 
the  cell  body  of  the  motor  anterior  horn  cells. 

On  the  contrary,  we  should  assume  that  the  terminations 

of  the  cortico-spinal  pyramidal  fibres  come  in  close  contact 

^ith    the  terminations  of  Ql  collateral  of  the  nervous  process 

^^    the  motor  anterior  horn   cell.     In  other  words,   the 

c&reh>ellar  motor  fibres  have  an  exciting,  and  the  pyramidal 

^^^^s  an   inhibitory  influence   on   the    peripheral   motor 

^^"^Ton.     I  venture  to  enlarge  my  hypothesis  and  go  so  far 

^    tio  say  that  the  pyramidal  fibres  or,  as  we  might  more 

f^^Citly  call  them,  the  fibres  of  the  cortico-spinal  tract,  have 

.^     tlie  main,  perhaps  even  exclusively,  an  inhibitory  and 

^liis  sense  regulating  or  moderating  action  upon  the 

"pheral  motor  neuron. 

his  hypothesis  is  perhaps  not  as  strange  as  it  looks  at 
sight.     The  investigations   of   van  Gehuchtcn   and 
ers  make  it  highly  probable  that  there  must    be    at 
^-st  one   other  motor  pathway  than  the  one  we  have 
s^^wn  heretofore,  namely,  the  pyramidal  tract.     D6jerine, 
j^lechsig  and  van  Gehuchten*  find  that  part  of  the  fibres 
originating  from  cells  of  the  cortical  motor  district  sepa- 
rate   themselves   from    the    main    pyramidal    tract   and 
end  in  the  gray  masses  of  the  pons.     From  these  pontial 
gray  masses  another  tract  of   fibres  arises  which   passes 
into    the   cerebellum    from   which   in   all   probability    a 
new  tract  of  fibres  continues  the  pathway  to  the  anterior 

•Van  Gehuchten.    Journal  de  Xeurolojjie  et  il'Hypnologie,  18 j7.  Xo.  13. 
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horn  cells  of  the  spinal  cord.  For  the  investigations 
of  Marchi,  Koelliker,  Biedl,  etc.,*  tend  to  prove  that  a 
centrifugal  tract,  originating  from  the  cerebellum  enters 
the  lateral  column  of  the  spinal  cord,  and  apparently  be- 
comes in  one  way  or  another  connected  with  the  peripheral 
motor  neuron.  Only  Koelliker  thinks  that  this  tract  is 
interrupted  m  the  olivary  bodies,  while  Marchi  and  Biedl 
assume  that  it  is  a  direct  uninterrupted  pathway.  At 
any  rate  we  must  assume  that  the  motor  district  of  the 
cerebral  cortex  can  act  upon  the  motor  peripheral  neuron 
not  only  by  the  pathway  of  the  cortico-spinal  tract,  but  also 
through  the  intervention  of  the  cerebellum.     (See  Fig.  5.) 

Now  I  am  inclined  lo  assume  that  the  voluntary  excita- 
tion of  the  peripheral  motor  neuron  occurs  mainly  by 
means  of  the  pathway  going  through  the  cerebellum, 
perhaps,  also,  by  some  other  motor«pathway,  and  that  the 
cortico-spinal  pyramidal  fibres  have  an  almost  exclusively 
inhibitory  action,  that  is,  an  action  which  is  moderating 
or  regulatory  upon  this  neuron.  You  will  find  this  state- 
ment somewhat  less  paradoxical  if  illustrated  by  a  practi- 
cal comparison.  You  will  admit  that  in  placing  a  rubber 
band  around  this  box,  I  can  raise  its  cover  in  a  much  more 
regular,  gradual  manner  than  when  the  rubber  band  is 
omitted.  In  other  words,  I  can  graduate  this  motion  of 
the  cover  of  the  box  much  better  by  opposing  a  resistance. 

Another  example  is  the  following:  In  the  application 
of  the  galvanic  current,  we  prefer  to  regulate  the  amper- 
age by  means  of  rheostats  instead  of  regulating  it  by  in- 
creasing or  diminishing  the  electro-motor  force,  as  we  do 
when  we  change  the  number  of  cells.  Thus  it  can  be  seen 
that  the  cortico-spinal  pyramidal  tracts  lose  none  of  their 
importance  in  motor  function  by  the  application  of  my 
theory. 

At  this  juncture  it  is  essential  to  mention  van  Gehuch- 
ten's  important  discovery  that  in  the  foetus  of  seven 
months  the  pyramidal  tracts  are  still  entirely  absent 
throughout  the  whole  length  of  the  spinal  cord.     In  other 

•  Quoted  from  van  Gehuchten  1.  c. 
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words,  at  this  period,  those  axis  cylinders  of  cerebral  cor- 
tex cells  which  grow  downward  to  form  the  pyramidal 
^cortico-spinal)  tracts  have  not  yet  reached  the  spinal 
cord  in  their  downward  growth.  They  only  reach  the 
cervical  portion  of  the  cord  during  the  eighth  month  of 
intra-uterine  life.  Yet  we  know  that  children  bom  at 
this  period  can  move  their  limbs. 

Van  Gehnchten  explains  many  cases  of  Little's  disease 

in  this  manner  and  calls  attention  to  the  fact  that  in  this 

special  class  of  cases  there  is  no  actual  paralysis  but  only 

rigidity  and  spasticity;  further,  that  these   cases  usually 

recover  and  that  the  spastic  symptoms  disappear  from 

above  downwards;  that,  in  other  words,  the  spasticity  and 

rigidity  remain  longest  in  the  lower  extremities.     This  is 

^  barmony  with  the  fact  that  the  pyramidal  fibres  in  their 

developmental  downward  growth  reach  first  the  cervical, 

^^d  at  last  the  lumbar  and  sacral  portions  of  the  spinal 

cord. 

^t  seems  to  me  that  these  findings  may  serve  also  in 
^Qp5>ort  of  my  hypothesis,  for  van  Gehuchten's  researches 
/  ^^us     show  that  voluntary  motions  exist  when  the  func- 

'  ^^Tx  cif  the  cortico-spinal  pyramidal  tracts  is  absent. 

-^^ixerefore,  at  least  one  other  motor  pathway  connecting 

^      <::!erebral   cortex   with   the   peripheral   motor  neuron 

^~^^ti  be  present.     These  researches  furthermore  tend  to 

-^^^^borate  the  view  that  this  other  motor  pathway  which, 

^rmony  with  the  views  of  van  Gehuchten  and  others, 


iijave  assumed  to  pass  through  the  cerebellum  to  the 

^^'^^^al  cord,  has   chiefly   an  exciting  influence  upon  the 

•^ripheral  motor  neuron,  whereas,  on  the  other  hand,  the 

cortico-spinal   division    of    the    motor    tract    (pyramidal 

tracts),   influence   the   peripheral    motor    neuron    in    an 

inhibitory  or  regulatory  sense. 

I  shall  have  to  prove  yet  that  the  cortico-spinal  pyramidal 
fibres  are  indeed  connected  witb  the  peripheral  motor 
neuron,  in  the  manner  mentioned  (see  Fig.  5) ;  or,  at  least, 
that  the  anatomical  facts  known  heretofore  do  not  exclude 
such  manner  of  connection.     We  have  in  the  first  line  to 
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prove  that  the  axis  cylinder  of  the  motor  anterior  horn  cell 
gives  off  collaterals.  Now  the  researches  of  Lenhossek, 
not  only  confirm  the  existence  of  such  collaterals,  but 
reveal  the  other  significant  fact  that  he  found  such  col- 
laterals with  constancy  in  mammalians  but  could  not  find 
them  in  the  fish,  amphibia  and  reptiles ;  indeed  he  is  con- 
vinced that  in  these  animals  they  are  absent.  This  fact  I 
believe  is  significant  and  strengthens  my  hypothesis,  for, 
according  to  Edinger*s  statement,  only  mammalia  possess 
a  direct  cortico-spinal  motor  pathway,  and  such  is  not 
present  in  the  lower  vertebrates.  I  must  not  omit  to 
mention  in  this  connection  that  Lenhossek  also  attributes 
a  centripetal  function  to  these  collaterals  although  he 
makes  no  allusion  to  the  possible  nature  of  this  function. 
As  to  the  manner  of  connection  of  the  terminal  arborisa- 
tions of  the  pyramidal  fibres  with  the  peripheral  motor 
neuron,  nothing  definite  is  known,  but  no  anatomical  facts 
have  been  presented  which  would  contradict  the  manner 
of  connection  which  I  would  ascribe  to  them,  and  which  is 
illustrated  in  Figure  5.  Here  a  represents  a  cortico-spinal 
fibre  of  the  pyramidal  tract. 

I  have  expressed  the  belief  that  the  cerebral  motor  district 
acts  upon  the  peripheral  motor  neuron  not  only  through 
the  cortico-spinal  pyramidal  fibres,  but  also  by  the  inter- 
vention of  the  cerebellum  through  the  cortico-cerebellar- 
spinal  division  of  the  motor  tract.  But  the  cerebellum 
can  also  influence  the  anterior  horn  cell  independently 
of  the  cerebral  hemispheres.  It  exhibits  a  tonic  inner- 
vation of  the  peripheral  motor  neuron,  and  this  tonic 
innervation  is  evidently  kept  up  in  response  to  a  constant 
stream  of  impulses  from  sensory  nerve  fibres  ascending 
from  the  spinal  cord.     See  Fig.  5,  /,  ^,  /^S  i- 

In  the  test  of  the  knee-jerk,  the  peripheral  motor  neuron 
is  thus  acted  upon  from  three  sides : 

First. — From  the  peripheral  sensory  nerve  fibre,  prob- 
ably through  a  collateral  thereof.  Fig.  5,/,  ^,  //*■  Accord- 
ing to  my  theory  we  shall  assume  that  the  termination  of 
this  collateral  clings  to  the  protoplasmatic  processes  or  to 
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Shows  the  Neuron  A,  under  ike  exciting  influence 

of  Neurons  B  and  C. 
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Fig.  2. 

Skovfs  Neuron  A^  under  the  inhibitory  influence  of  Neuron  D, 


The  direction  of  nerve  current  is  indicated  thus 
The  nerve  processes  are  colored  red. 
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Kg.  3. 

Skeivt  comtection  of  tkt  Ntaraxon  oftkt  celt  x  vilk  Ike  dendrites  of  lie  two 
PHrtiH/e  cells,  tvkick  n'ould  initiatm  impulses  of  excitation  in  these  cells. 


rig.4. 

Tkt  JVenranans  A,  B,  C,  here  appear  in  contael  tuith  each  other  through  Iheir 
collaterals,  -aihich  -a'ould  fulfil  the  conditions  of  inhibitory  impulse. 
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Diagrram  intended  to  illustrate  the  influences  -which  act 
upon  the  peripheral  (spinal)  neuron  in  the  production  of 
the  knee-jerk. 

- — >  indicates  the  presupposed  direction  of  the 

"nerve  current." 

a  and  ^  represent  cortico-spinal  fibres  (van  Gehuchten* 
of  the  pyramidal  tract. 

t,  d,  e  represent  the  motor  pathway  which,  according  lo 
van  Gehuchten,  connects  the  cerebral  cortex  through  the 
pons  and  cerebellum  with  the  motor  anterior  horn  cell  tif 
the  spinal  cord. 

/,  g^  A«   and  /,  g^  Ai,  i  illustrate  sensory   pathways. 

/.  gy  //*  is  to  excite  the  peripheral  motor  neuron;  y.  <^,  A*»  '" 

allows  a  tonic  innervation  of  the  cerebellar  cortex  which 

ajifain  reacts  upon  the  peripheral  (spinal)  motor  neuron  in 

the  sense  of  a  tonic  innervation. 

erand  //•  have  an  exciting,  a  an  inhibitory  action  upon 
the  motor  cell  of  the  anterior  horn . 


l^ons 


jCMtfihe 


Fig.  5. 
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the  cell  body  of  the  peripheral  motor  neuron,  since  the 
peripheral  stimulus  causes  excitation  of  the  cell. 

Seco7id. — From  the  cerebellum,  which  maintains  a  con- 
stant stimulation  of  the  peripheral  motor  neuron  as  ex- 
plained above,  and  which  must  therefore  be  connected  in 
the  same  manner  with  the  motor  anterior  horn  cell,  as  is 
the  peripheral  sensory  fibre,  that  is,  the  connection  neces- 
sary for  excitation.     Fig.  5,^,  c,  e. 

Third. — From  the  cortico-spinal  fibres,  which  have  an 
inhibitor}''  action,  and  thus  counteract  the  other  two  in- 
stances.    Fig.  $,  a,  a. 

Assuming  all  this  to  be  the  case,  interruption  of  the 
cortico-spinal  pyramidal  fibres  will  give  rise  to  exagger- 
ation of  the  knee-jerk  by  loss  of  the  inhibitory  influence. 
Interruption  of  the  cerebello-spinal  motor  tract  will  cause 
absolute  loss  of  the  reflex,  as  the  sensory  stimulus  coming 
from  the  tendon  will  be  entirely  counteracted  by  the 
inhibitory  action  of  the  pyramidal  fibres. 

Adhering  to  the  theory  given,  we  ought  to  conclude  that 
interruption  of  the  motor  cerebello-spinal  pathway  would 
lessen  the  reflex  in  a  higher  degree  than  total  transverse 
lesion  of  the  spinal  cord  above  the  spinal  reflex  arc.  But 
practically  the  result  might  be  the  same,  that  is,  in  case 
of  complete  transverse  supra-lumbar  lesion,  the  peri- 
pheral sensory  stimulus,  which  alone  remains  active,  may 
not  be  suflScient  to  produce  such  excitation  of  the  peri- 
pheral motor  neuron  as  to  lead  to  a  perceptible  contraction 
of  the  quadriceps  muscle. 

For  the  present  I  refrain  from  further  applications  of 
the  theory  advanced. 

I  am  aware  of  the  fact  that  this  theory  offers  some 
points  of  criticism,  and  that  anatomical  and  clinical  data 
may  constrain  me  to  modify  this  plan  or  perhaps  to  aban- 
don it  altogether.  But,  since  there  seems  to  be  no 
distinct  formulation  of  the  mechanism  of  inhibition  in  the 
central  nervous  system,  as  intimated  by  the  title  of  this 
paper,  this  theory  is  presented  in  a  tentative  way  as  a 
working  hypothesis  until  a  more  comprehensive  explana- 
tion of  inhibition  shall  appear. 


ELECTIVE  SURGICAL  WORK    IN    STATE    HOS- 

PITALS  FOR  INSANE. 

By  Warren  L.  Babcock,  M.  D., 

Assistant  Physician.  St.  Lawrence  State  Hospital. 

The  subject  of  operative  surgery  is  one  worthy  of  care- 
ful attention  by  alienists.  The  standard  of  qualifications 
upheld  by  the  Civil  Service  Commission  demands  the 
highest  attainment  along  general  medical  lines,  but  takes 
little  account  of  the  candidate's  knowledge  of  surgical 
methods  or  technique.  True,  it  is  not  expected  that  each 
interne  or  assistant  be  a  full-fledged  surgeon,  but  his 
knowledge  of  the  principles  of  surgery  should  be  propor- 
tionate to  his  knowledge  of  the  principles  of  medicine. 
With  the  exception  of  the  Manhattan  State  Hospital,  our 
institutions  are  without  official  consulting  surgical  special- 
ists. Nearly  every  State  hospital  has  a  surgeon  in  its 
vicinity  willing  to  give  his  services  gratuitously  in 
emergency  cases.  To  call  upon  this  gracious  donor  in 
elective  cases  is  humiliating  in  the  extreme.  We  should, 
therefore,  be  prepared  to  carry  out  elective  surgical  pro- 
cedures whenever  indicated.  It  is  not  my  intention  to 
refer  to  the  subject  of  the  surgical  treatment  of  insanity 
further  than  to  disclaim  any  intention  of  discussing  it 
•here.* 

With  an  almost  limitless  field  for  beneficial  operative 
work;  with  every  instrumental  assistance  at  our  command 
and,  in  many  instances,  with  the  requisite  technical  skill 
and  experience,  we  have  year  after  year  allowed  cases  to 
come  into  our  care  and  pass  from  it  without  having  opera- 
ble deforming  or  jeopardizing  physical  conditions  relieved. 
Fully  one-half,  if  not  more,  of  the  medical  officers  of  our 
State  institutions  have  had  general  hospital  training  pre- 
vious to  their  appointment.     But  the  adoption  of  mental 

♦  The  most  comprehensive  and  recent  discussion  on  the  surgical  treatment 
of  Insanity  occurred  at  a  meeting  of  the  Medico-Psychological  Association, 
held  in  Washington,  May  3,  4,  5  and  6.  i8.>2.  See  American  Journal  of  Insanity, 
Oct.,  iSga. 
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diseases  as   a  specialty  has  been  the  signal  for  discard- 
ing surgical  work  except  in  emergency  cases.     Absorption 
of  interest  and  energy  along  psychiatrical  lines  evidently 
soon  disperses  special  skill   along  general  medical  and 
surgical  lines.     The   embryo  surgeon  becomes  an  alien- 
ist and,  concentrating  his   attention    upon    the    mental 
condition  of  his  patient,  overlooks  a  torticollis,  which  limits 
the  capabilities  of  a  laborer;  or  an  operable  hernia,  which 
hazards  the  life  of  a  convalescing  case ;  or  a  pathological 
ovar}',  which  makes  a  chronic  invalid  of  a  woman.     He 
may  console  himself  with  the  thought  that  his  patient  has 
always  or  long-  had  a  torticollis;  that  he  will  recover  with- 
out the  assumption  by  the  physician  of  the  responsibility 
of  a  radical  operation  for  hernia;  or  that  the  woman  with 
a  pathological  ovary  was  sent  to  the  hospital  to  have  her 
mind  cured  and  not  her  ovaries  removed. 

I  do  not  wish  to  be  misunderstood  as  recommending  in- 
discriminate operative  surgery.     This  work  in  all  State 
hospitals  should  be  performed  only  by  the  superintendent, 
t^e  senior  medical  officers  or  a  staff  member  particularly 
^tted  by  experience  or  skill.     In  most  hospitals  the  ad- 
ministrative work  is  so  great  as  to  prevent  the  superin- 
tendent from   personally   performing  special  medical  or 
surgical  work.     It  here  falls  to  the  province  of  the  senior 
Medical  officers.     Distaste,  lukewarmness  or  lack  of  con- 
fidence, often  prevents  us  from  carrying  out  beneficial 
surg-ical  work   which  would  be  unhesitatingly  performed 
^  one  of  our  modem  city  hospitals,  to  the  great  benefit  of 
the  patient  and  to  the  credit  of  the  institution.     Where  a 
^\s\-\nct  pathological  condition  exists,  not  necessarily  dan- 
gerous to  life,  but  deleterious  to  good  health  and  comfort, 
it  is  our  plain  duty  to  give  such  relief  as  the  present 
status  of  surgery  and  our  abilities  command.     If  the  de- 
formed, maimed  or  handicapped  sane  person  be  permitted 
such  relief  as  advanced  surgery  can  give  along  reparative 
or  plastic  lines,  why  should  not  the   insane   derive   like 
benefit?    As  a  class  the  latter  are,  by  heredity  and  by 
accidents  particularly  frequent  among  them,  more  often 
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congeni tally  deformed  and  crippled  than  their  sane  com- 
panions. As  examples  may  be  cited  the  special  frequency 
of  strabismus,  congenital  torticollis  and  harelip  among" 
idiots  and  imbeciles;  the  prevalence  of  gross  S5''philitic 
lesions,  muscular  contractures,  hernias  and  a  variety  of 
minor  conditions. 

Literature  on  the  subject  of  elective  surgery  does  not 
exist,  but  surgery  looking  towards  the  relief  of  existing" 
mental  disorders  boasts  of  an  extensive  bibliography. 
The  number  of  surgical  measures,  however,  which  will 
usually  benefit  conditions  of  mental  aberration  are, 
unfortunately,  in  inverse  proportion  to  the  literature  on 
the  subject. 

The  care  of  an  insane  person  following  operation  is 
often  very  tr}4ng.  In  disturbed  cases  the  use  of  a  cam- 
isole or  protection  sheet  may  be  found  necessary  in  order 
to  immobilize  the  site  of  the  operation.  Suicidal  cases 
may  attempt  to  undo  the  good  that  may  have  been  accom- 
plished by  the  surgeon.  Cases  of  dementia  or  general 
paralysis  will  usually  interfere  with  the  dressing.  While 
the  insane  generally  bear  operations  well,  the  after  treat- 
ment is  often  a  cause  of  much  anxiety.  If  the  possibilities 
of  excitement  and  interference  with  dressings  be  borne  in 
mind,  the  necessary  precautions  may  be  taken  immedi- 
ately after  the  operation. 

Never  operate  without  the  written  consent  or  presence 
of  the  patient's  relatives  even  though  the  risks  be  slight. 
In  most  cases  this  will  be  readily  granted,  if  the  benefits 
of  the  operation  be  judiciously  set  before  them. 

It  will  sometimes  be  found  that  convalescence  following 
operations  upon  the  insane  is  attended  with  decided  men- 
tal improvement,  occasionally  passing  on  to  recovery, 
even  in  cases  where  the  condition  relieved  had  no  bearing 
upon  the  mental  disorder.  Such  a  gratifying  outcome 
in  a  few  cases  may  be  properly  attributed  to  the  shock  of 
the  operation.  The  changed  environment  following  has  a 
good  influence  on  certain  cases  as  the  patient  may  be 
taken  from  a  disturbed  ward,  where  he  receives  a  mini- 
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M  ^  amount  of  attention,  to  the  sick  room,  where  he  is 

^*/^^ntre  of  interest  and  solicitous  care  on  the  part  of 

^.  ^  physicians  and  trained  nurses.     In  the  following  case 

Operation  for  'torticollis  was  the  starting  point  of  a 

complete  mental  recovery : 

"Cask  No.  2539. — Admitted  August  21,  1896,  suffering  from  acute 
xnania  of  several  weeks*  duration.     Age  43;  sailor;  family  history- 
defective,  father  intemperate  and  died  insane ;  sister  committed  sui- 
cide.   Patient  intemperate  and  dissolute;  contracted  syphilis  at  age 
of  23.     Face  and    head   asymmetrical;  right  sterno-cleido-mastoid 
greatly  contracted  producing  an  extreme  torticollis  which  had  existed 
for  twenty-five  years  and  entirely  prevented  rotation  of  head  to  right. 
Physical  health  good. 

Patient  continued  disturbed  and  delusional  for  several  months. 
On  December  4tli  while  still  mildly  disturbed  and  demonstrative  he 
was  anaesthetized,  right  stemo-cleido-raastoid  divided  near  attach- 
ment to  clavicle  and  sternum.    Head  and  shoulders  were  immobilized 
in  plaster  cast  and  jacket.     Cast  was  kept  on  for  five  weeks ;  stitches 
were  removed  and  wound  dressed  through  fenestra.     Following  oper- 
ation and  under  forced  rest,  changed  environment  and  careful  nurs- 
ing patient's  mental  condition  began  to  improve.     When  cast  was 
removed  he  was  quiet,  rational  and  orderly  and  had  abandoned  his 
delusions.     He   steadily  continued   to  improve  both  mentally  and 
physically  and  was  discharged    recovered,  April   12,  1897.      Head 
formerly  at  an  angle  of  about  30  degrees,  was  then  within  two  or  three 
agrees  of  the  median  line.     Rotation  to  the  right,  formerly  impos- 
sible, was  nearly  as  good  as  opposite  side.     Mental  recovery  seemed 
complete." 

^n  the  St.   Lawrence  State    Hospital  during   the    past 

year  a.   number  of  surgical  disorders   have  been  relieved 

^na  the  comfort  of  many  patients  enhanced  without  in- 

creasiTi^  the  mortality  statistics.     Some  of  the  procedures 

^^e  "been  extremely  simple  from  a  broad  point  of  view, 

ut  to  the  individual  case,  can  not  have  failed  to  relieve 

^aitioiis  which  were  at  least  discomforting,  or,  in  some 

^s>   liazardous  to  continued  health.     As  an  instance  of 

,.    -^^^t^r  may  be  cited  unreduced  hernias,  particularly  in 

^^t>^d  cases  where  a  truss  can  not  be  worn. 

^^ixig  the  year  ending  February  i,  1897,  thirty-two 

tiv^   operations    of   all    kinds,    exclusive    of    lumbar 

^^"^re,    opening  of   abcesses,    etc.,    were    performed. 
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Lumbar  puncture  for  the  relief  of  cerebral  pressure  in 
general  paralysis  and  other  diseases  was  carried  out  forty - 
four  times.*  It  would  serve  no  useful  purpose  to  report 
the  various  operations  in  detail,  but  an  enumeration  of 
the  special  surgical  conditions  common  among  the  insane 
and  permitting  operative  relief  may  be  of  interest.  Gen- 
erally speaking,  these  conditions  may  be  divided  into  two 
classes : 

(a)  Operable  diseases  or  conditions  which  may  be 
optional  or  obligatory  owing  to  the  circumstances  of  the 
individual  case. 

(^)  Operable  diseases  or  conditions,  always  optional  and 
never  alone  hazardous  to  life. 

In  the  first  class  occur  all  hernias,  the  surgical  relief  of 
which  becomes  obligatory  if  they  become  strangulated,  or 
remains  optional  if  non -strangulated.  Cases  under  con- 
sideration for  oophorectomy  may  likewise  be  elective  or 
obligatory,  depending  upon  the  nature  or  extent  of  the 
pathological  condition  present;  its  influence  on  the 
mental  condition  of  the  patient  or  on  possible  future 
pregnancies.  Diseases  or  conditions  remediable  by  surgi- 
cal procedure  and,  under  ordinary  circumstances,  com- 
patible with  health,  but  under  extraordinary  circumstances, 
proving  rapidly  fatal  or  extremely  hazardous,  should 
always,  at  least  in  our  State  hospitals,  be  subjected  to  the 
needful  operation  while  the  case  is  an  elective  one.  Then 
the  time,  place,  preparation  for  operation  and  manner  of 
operating,  is  entirely  at  the  will  of  the  operator.  The 
results  will  be  incomparably  superior  to  those  obtained 
by  the  surgeon,  who  waits  to  be  called  upon  short  notice, 
perhaps  at  night,  with  no  assistance,  and  but  a  few 
minutes  in  which  to  operate. 

Many  of  our  patients,  especially  those  who  come  from 
the  poorer  class  and  live  in  country  districts,  have  never 
realized  that  a  surgical  operation  might  rid  them  of  their 
•disease  or  deformity.  Perhaps  they  never  had  the  service 
of  a  physician  or,  if  so,  he  overlooked  or  passed  by  the 

•  See  State  Hospitals  Bulletin,  Vol.  I,  No.  3. 
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condition  under  consideration.  We  have  the  means  in 
our  hands,  with  little  or  no  extra  trouble  and  expense,  of 
conferring  such  benefit  as  surgery  offers,  upon  a  class  of 
people  who  would  otherwise  carry  through  life  a  serious 
^ieformity  or  defect.  Handicapped  in  the  struggle  for 
existence  on  account  of  their  being  or  having  been  insane, 
they  are  doubly  distanced  by  reason  of  having  a  torticol- 
lis, a  deformed  limb  or  a  hernia.  In  most  elective  opera- 
tions the  risks,  as  regards  a  fatal  issue,  are  slight  or 
practically  7iil.  If  these  cases  are  not  relieved  while  in 
the  institution,  their  chances  for  future  relief  greatly 
diminish  on  their  discharge,  whil^  in  some  instances,  such 
as  irreducible  hernias,  malignant  growths,  cataracts,  etc., 
the  risks  continue,  or  increase  with  advancing  age.  In 
the  majority  of  surgical  diseases  there  is  never  any  ten*- 
dency  for  unassisted  or  spontaneous  cure  or  relief  as  in 
general  physical  disease  or  even  as  exists  in  some  surgical 
emergency  cases. 

In  the  second  division  (b)  the  demands  for  surgical 
relief  may  not  be  so  imperative.  Here  it  is  advocated 
solely  to  promote  comfort  or  improve  the  personal  appear- 
ance of  the  patient.  Representative  examples  of  this  class 
are  operations  for  hare-lip  and  strabismus,  skin-grafting 
*and  rhinoplasty. 

-Radical  Cure  of  Hernia. — The  encouraging  results  ob- 
tained by  modern  methods  justify  extensive  elective  work 
ID    restoring  organs  to  their  normal  location.     In  males 

• 

ingniinal  hernia  is  always  a  menace.     Strangulation,  incar- 
ceration and  direct  injury  are  possibilities  existing  from 
the    beginning   of  the   smallest   rupture.       If  severe   in 
degree,  it  generally  incapacitates  and  is  always  discom- 
forting.    Any  anatomical  hiatus  may  be  the  point  around 
^nich   delusions   centre.      A   former    patient,   until   his 
death,  maintained  that  his  hernial  protrusion  was  a  mouse 
under  the  skin.     He  would  not  permit  the  hernia  to  be 
reduced  as  he  preferred  to  have  the  mouse  under  the  skin 
^ther  than  in  his  abdomen.     It  would  be  interesting  to 
^ow  iiow  an  operation  would  have  influenced  his  delusion. 
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During  the  past  year  eight  operations  for  the  radical  cure 
of  hernia  were  performed  in  this  hospital.  All  cases  were 
males,  five  were  left,  two  right  and  one  double  inguinal 
hernia.  The  eight  comprised  cases  of  dementia,  the 
chronic  disturbed  and  convalescents.  At  the  present  time 
none  of  the  hernias  have  recurred,  although  a  period  of 
from  ten  to  sixteen  months  has  elapsed.  Bassini's 
method  or  Halstead's  modification  was  carried  out  in  each 
case  as  far  as  local  conditions  would  permit.  The  hernias 
varied  from  small  reducible  ruptures  to  large  and  pen- 
dulous sacs  of  intestine.  The  uniform  good  results 
obtained  encourage  us  to  contemplate  the  radical  cure  of 
all  cases  where  the  herniainterferes  with  the  daily  vocation 
of  the  patient  or  occasionally  becomes  strangulated. 

Operations  tipofi  the  Ey£. — Cataract,  pterygium,  strabis- 
mus, dacryo-cystitis,  ectropion,  entropion,  staphyloma, 
etc.,  are  elective  surgical  disorders  of  the  eye  more  fre- 
quently neglected  than  relieved.  Four  cataracts  have 
been  removed  with  restoration  of  vision  in  two  cases.  In 
one,  an  accident  occurred  which  illustrates  the  necessity 
for  restraint  in  cases  who  show  any  tendency  to  excite- 
ment. The  patient,  an  old  man  seldom  disturbed, 
removed  the  bandages  from  his  eyes  and  infected  one  of 
them  before  his  act  was  discovered.  Iritis  and  corneal- 
opacity  was  the  result.  In  another  case  the  lens  was 
found  calcareous  and  could  not  be  removed.  In  addition 
to  the  cataract  patients  three  cases  of  pterygium,  two  of 
dacryo-cystitis,  one  of  strabismus  and  several  of  entropion 
were  surgically  treated  with  good  results. 

Operations  upon  the  Male  Genito- Urinary  System. — Many 
patients,  particularly  chronic  cases,  suffer  much  discom- 
fort from  urethral  strictures  of  long  standing.  Whenever 
the  stricture  greatly  reduces  the  calibre  of  the  urethra, 
causes  occasional  retention,  or  discomfort  in  urinating,  its 
location  should  be  ascertained  and,  if  possible,  internal 
urethrotomy  performed. 

An  examination  of  several  hundred  male  patients 
reveals  the  fact   that   phimosis  is  exceedingly  common, 
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particularly  in  idiots  and  imbeciles.     Sollier  emphasizes  the 
necessity  for  circumcision  in  the  congenitally  deficient  as 
the  irritation  is  a  frequent  cause  of  masturbation.     The 
latter  habit  may  undoubtedly  be  induced  in  cases  other 
than  the  congenitally  deficient  by  the  irritation  of  secre- 
tions confined  within  the  prepuce.     In  neurasthenics  the 
reflex  irritation  may  be  a  prolific  cause  of   excessively 
frequent  nocturnal  emissions.     To  remove  these  reflex 
excitations  and  promote  cleanliness,  circumcision  should 
be  performed  in  all  cases  in  which  the  prepuce  can  not  be 
retracted  over  the  glans.     The  so-called  test-tube  method 
is  preferable  and  can  be  carried  out  quickly  and  painlessly 
with  the  local  use  of  cocaine.*     During  the  past  year  the 
operation  has  been  performed  several  times  in  this  hospital 
with  excellent  results.     Following  this  operation  surgical 
restraint  will  be  necessary  for  a  few  days  in  all  but  con- 
valescent cases. 

Varicocele  is  common  among  the  insane  and  should  be 
treated  by  the  cauter}'  or  excision.  Hydrocele,  in  my  ex- 
perience, is  not  common  among  the  insane,  though  I  do 
not  know  why  it  should  not  be  found  as  often  as  among 
the  sane.  When  present,  a  radical  cure  should  be 
attempted.  If  an  acute  case,  his  residence  in  the  hospital 
for  a  few  months  may  be  the  only  opportunity  he  will  en- 
counter for  permanent  relief.  In  the  senile  dementias 
prostatic  hypertrophy  is  extremely  frecjuent.  As  the  great 
majority  of  cases  occur  in  the  chronic  senile  insane,  emas- 
culation by  resection  of  the  vas  deferens  or  castration  can 
not  be  objectionable.  One  case  treated  by  resection  over 
a  year  ago  has  not  had  recourse  to  the  catheter  since  the 
operation,  whereas,  formerly  it  was  necessary  to  use  it 
frequently.  In  many  cases  the  operation  can  be  per- 
formed without  general  ana-sthesia.  Cocaine  or  Schlcich's 
infiltration  anaesthesia  can  be  used. 

Vesical  or  renal  calculi,  sarcoma  or  tuberculosis  of  the 
testes  and  cystitis,  should  be  surgically  treated  promptly. 
In  the  insane  no  special  indications  are  presented  by  these 

•  See  Medical  Record,  March  23,  1805.  p.  ^Sr. 
VOL.   II — NO.  2 — iJ. 
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diseases.  It  should  be  mentioned,  however,  that  fre- 
quently, owing  to  the  excitement  of  the  patient  or  non- 
dependence  on  subjective  symptoms,  vesical  calculi  may 
be  overlooked. 

Genito- Urinary  Surgery:     Female. — Here    the    indica- 
tions for  elective  operations  in  the  sane  should  be  met  in 
the  insane.     If  the  pathological  condition  present  has  any- 
thing more  than  conjectural  relation  to  the  mental  disor- 
der, surgical  relief  is  imperatively  called  for.     It  is  my 
good  fortune  to  be  personally  familiar  with  the  work  of 
Roh6  in  this  line.*     Observation  of  his  results  and  experi- 
ence since  gained  lead  me  to  believe  that  the  causative 
relation  of  pelvic  disease  to  insanity  in  women  is  of  greater 
moment  than  is  generally  acknowledged.     I  mention  this 
fact,  which  to  some  may  appear  foreign  to  my  subject,  as 
oophorectomy,  hysterectomy,  etc. ,  are  often  elective  opera- 
tions.    I  have  seen  several  cases  of  prolonged  insanity 
due  reflexly  to  ovarian  or  uterine  diseases  recover  or  im- 
prove  in  the  hands  of   the   above-mentioned    operator, 
where  the  pathological  condition  of   the  parts  removed 
clearly  justified  the  procedure  even  though  the  patient 
had  not  mentally  improved.     In  periodic  cases  with  out- 
bursts of  mania  at  the  catamenia,  oophorectomy  should 
be  considered   imperative  and  not  elective.     In  chronic 
cases,  uterine  or  ovarian  tumors  and  cysts  should  be  re- 
moved without  hesitancy,  particularly  if  they  appear  to 
have  deleterious  influence  on  the  general  health  of  the 
patient.     Perineoplasty  is  indicated  in  cases  of  perineal 
laceration  sufficient  to  damage  the  integrity  of  the  pelvic 
floor.     Vesical  or  recto-vaginal   fistula,  prolapsus   uteri, 
uterine  polypi  or  cervical  laceration  all  call  for  the  usual 
surgical  treatment. 

Miscellaneous  Elective  Surgery. — Amputation  may  occa- 
sionally be  an  elective  operation,  particularly  of  the 
minor  extremities.     Surgical  measures  may  be  considered 

*  Roh6  :  Jour.  Amer.  Med.  Assoc.  Sept.  24,  i8ga.  and  Oct.  12.  1895  ;  Med.  and 
Surg.  Reporter.  Jan.  27,  1804;  N-  Y.  Med.  Jour.,  Oct.  14,  1893. 

See  also  Wylie:  Med.  Rec,  Aujf.  14,  1894;  Manton  :  Amer.  Gyn,  Jour.»  Jan. 
and  June,  1893. 
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for  sloughing  ulcers,  slow  gangrene,  mal-union  of  frac- 
tures, malignant  or  large  benign  tumors  and  osteal  tuber- 
culosis. On  account  of  the  frequency  of  osteal  accidents 
in  the  insane,  many  cases  of  unreduced  fracture  or  dislo- 
cation will  be  found  among  the  chronic  cases,  which  can 
be  profitably  treated  by  resection.  In  young  patients  it  is 
permissible  to  consider  the  surgical  relief  of  extreme  cases 
of  genu  valgum  or  varum.  During  the  year  mentioned 
several  of  the  above-mentioned  operations  have  been  per- 
formed with  results  sufficient  to  encourage  a  continuance 
of  reparative  surgical  work. 

In  cases  of  epilepsy  or  insanity  with  depressed  fracture 
where  the  histor>^  shows  a  relationship  between  the  accident 
and  the  mental  disorder,  trephining  should  be  carried  out 
even  though  many  years  have  elapsed.     Removal  of  the 
depressed  plate,  breaking  up  of  dural  adhesions  and  the 
relief  of   abnormal   cerebral    pressure,    if   present,    may 
reduce  the  convulsions  in  number  or  intensity  or  bene- 
ficially influence  the  mental  health.*     In  recent  cases  of 
traumatism    and    in    focal    or    Jacksonian    epilepsy    the 
operation  should  be  considered  obligatory  and  not  elective. 
Owing  to  the  prevalence  of  constipation,  hicmorrhoids  are 
exceedingly  common  among  the  insane,  particularly  in  cases 
of  melancholia  and  dementia.     Nothing  is  more  frequently 
overlooked,  as  these  patients  will  seldom  call  attention  to 
their  haemorrhoids,  no  matter  how  troublesome.     During 
the  preliminary  examination  following  admission  every 
patient   should  be  examined  for  rectal  disease.     Rectal 
prolapse   and   fistula   are   relatively   common.      Through 
neglect  or  ignorance    many   of   these   cases   are    greatly 
aggravated.      Benign    growths    if  deforming,    unusually 
large    or   troublesome,    demand   attention.     Almost    any 
State  hospital  which  has  the  usual  quota  of  chronic  cases 
could  supply  any  surgeon's  clinic  for  weeks  with  a  variety 
of    benign,    semi-malignant    or   malignant    tumors.      In 
suspected    cases,    nasal    polypi    should    be    searched   for 
and  removed.     Tertiary  syphilitic  lesions  sometimes  call 

•  See  American  Journal  of  Insanity,  October,  xSq?,  p.  22a. 
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for  operative  interference.  Muscular  contractures  should 
have  attention  and  the  case  studied  with  a  view  to  relief. 
Contractions  of  the  palmar  fascia,  the  different  forms  of 
talipes  or  more  frequently  torticollis,  can  usually  be 
benefited. 

Reparative  or  Plastie  Operatiojis  upon  the  Soft  Parts. — 
In  this  line  of  surgical  work  the  personal  appearance  or 
comfort  of  the  patient  forms  the  incentive.  The  placid 
mentality  of  a  low  grade  imbecile  may  not  be  aroused  to 
appreciate  the  results  of  an  operation  upon  his  hare-lip, 
nor  is  the  tenure  of  his  life  lengthened  thereby,  but  the 
thanks  of  his  relatives  or  appreciative  associates  is 
obtained,  his  personal  appearance  improved  and  some 
experience,  more  or  less  valuable  to  the  operator,  gained. 
Skin-grafting  should  be  often  resorted  to  in  our  State 
hospitals  where  ulcers  of  large  area,  burn  cicatrices,  etc. , 
are  common.  Reverdin's  or  Thiersch's  method  may  be 
used  according  to  the  circumstances  of  the  case.  Staphy- 
lorraphy  and  rhinoplasty  should  be  considered  when  the 
palate  or  nose  admits  of  such  reparative  work. 

My  only  desire  in  thus  briefly  and  superficially  alluding 
to  the  elective  and  semi-elective  surgical  operations,  is  to 
call  attention  to  the  fact  that  the  insane,  as  a  class,  are 
not  given,  in  our  State  hospitals,  the  free  advantage  of 
modern  surgical  methods.  In  due  time,  I  believe  this 
criticism  will  no  longer  hold  good.  When  that  time 
comes,  let  us  see  that  we  do  not  go  to  the  opposite 
extreme  and  bring  reproach  upon  our  work  by  unnecessary 
use  of  the  knife.  In  the  meantime,  it  is  our  plain  duty  to 
see  that  none  of  our  patients  suffer  long  from  remediable 
surgical  disorders,  such  as  detailed  above,  solely  ou  the 
ground  that  we  are  alienists,  not  surgeons.  While  we  are 
watching  the  evolution  of  a  paranoiac  or  the  dissolution 
of  a  paretic,  let  our  specialism  be  broad  enough  to 
comprehend  and  treat,  surgically  if  necessar}',  a  hare-lip, 
a  hernia  or  a  torticollis. 
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^^  CXUSUAL    CASE    OF    CEREBRAL    TUMOR. 

^^fKEDERicK  J.  Mann,  M.  D.,  and  J.  O.  Stranahan,  M.  D., 

=*Uijt  Physicians,   Hudson   River  State  Hospital,   Pouiwrhkeepsie,   N.  Y. 

*^*^  No.  7463. — B.   M.,   admitted  June   13,   1S96.     Man,   age  71 
'  ^*.  Carried.      Has   had    six  children.     Occupation,   carpenter. 
.  ^^  Xew  Jersey,  as  were  both  parents.     Insane  relations  or  in- 
WUnce  denied.     Habits  of  patient  good. 

HiUory  prior  to  admisstofi. — About  four  years  before  admission 
patient  fell  from  the  top  of  a  building  and  sustained  a  severe  injury 
to  the  left  side  of  the  head  near   the   top.     A  severe   scalp  wound 
resulted  and  it  required  eleven  sutures  to  close  it:  he  remained  un- 
conscious for  three  days.      Following  this  he  had  four  convulsive 
attacks,  the  last  occurring  eight  months  before  admission.     After  the 
fall  he  became  irritable  and  depressed.     He  threatened  to  commit 
suicide  and  gradually  grew  demented.      Became  exacting,   melan- 
cholic, disinclined  to  talk  and  complained  of  great  bodily  discomfort. 
Threatened  to  kill  himself  at  night  by  cutting  his  throat.     Grew  un- 
tidy in  habits  and  soiled  his  clothing.     At  times  he  was  angry  at 'his 
little  grandchildren  and  pushed  them  about.     He  changed  in  char- 
acter and  disposition  as  shown  by  jealousy  towards  wife  and  his  hav- 
ing locked  the  door  and  refused  to  admit  his  family.     Said  they  were 
against  him.     The  family  reported  that  he  *•  eats  butter  by  the  dish- 
ful, believing  it  bread  and  does  not  know  the  taste."     He  would  put 
his  hat  on  the  stove.     His  movements  and  speech   became   inco- 
ordinate, and  his  family  said  that  when  he  was  excited  his  speech 
was  thick.     Memory  failed  and  he  recently  wanted  to  sell  his  house 
for  five  dollars. 

The  hesitancy  and  thickne.ss  of  speech  were  first  noticed  a  short 
time  after  the  fall  and  injury  to  head.  Patient  had  occasional  attacks 
of  vertigo  and  following  them  the  mental  symptoms  were  more 
marked.  A  sore  on  the  glans  penis,  which  was  thought  to  be  a 
cancer,  was  first  noticed  about  two  years  prior  to  his  admission  to 
the  hospital;  this  was  after  the  mental  symptoms  were  noticed.  His 
.general  condition  did  not  seem  to  warrant  an  operation  on  the  penis. 
On  admission. — Was  feeble  physically,  weight  135  lbs.,  height 
5  feet  3  inches;  pulse  99  and  feeble;  tongue  coated;  pu])ils  normal; 
gait  unsteady,  and  this  seemed  due  to  his  general  weakness;  bowels 
loose;   heart  and  lungs  normal;  anaemic  and  cachetic. 

Had  an  epithelioma  of  penis.  Most  of  glans  penis  was  eaten  away, 
the  corpora  indurated  and  enlarged.  Inguinal  glands  were  much  in- 
durated and  enlarged.  End  of  penis  was  granular,  suppurated  and 
bled  easily.  Patient  said  that  this  condition  had  existed  a  year  or 
more;  also  said,  "Worst  trouble  I  had  was  a  place  cut  in  there," 
pointing  to  penis.     "I  can't  talk  very  well."     ''I  do  not  remember 
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whole  tumor  in  larger  and  coarser  interlacing  bands  is  a  moderate 
amount  of  fibrillar  connective  tissue  bundles. 

'Microscopical  Examiftation  of  the  Tumor  of  the  Penis. — Anatom- 
ical diagnosis — epithelioma.  It  is  composed  of  anastomosing  series 
of  plugs  and  strands  of  epithelial  cells  in  various  stages  of  growth 
and  development.  Such  cells  are  ver\'  frequently  gathered  together 
in  concentric  groups  of  epithelial  pearls.  The  remaining  portion  of 
the  tumor  is  occupied  by  tissue  resembling  in  structure  granulation 
tissue.  The  sections  are  taken  in  such  planes  as  to  make  it  impos- 
sible to  determine  whether  these  strands  and  plugs  are  continuous 
with  the  rete  Malpighii  of  the  skin. 

Remarks. — It  is  interesting  to  note  that  the  cerebral 
tumor  seemed  to  grow  from  the  dura  and  had  its  origin 
probably  either  from  the  dura  or  pia,  perhaps  being  caused 
by  a  meningitis  which  resulted  after  the  injury  to  head 
ireceived  four  years  before  admission. 

The  aphasia  manifested,  up  to  the  time  of  the  hemorrhage 
which  took  place  thirty-six  hours  before  death,  seemed  to 
involve  especially  the  naming  centre,  being  a  forgetfulness 
of  certain  words  which  patient  desired  to  use. 

Mills*  reports  a  case  of  tumor  involving  the  third 
temporal  convolution  of  the  left  hemisphere  in  which 
patient  said  **yes,"  or  **no,"  properly,  and  in  many  ways 
indicated  that  she  knew  what  objects  were  and  their  use 
but  could  not  give  their  names. 

Magnum  f  reported  a  case  of  softening  of  the  anterior 
half  of  the  second  temporal  convolution  of  the  right  side 
which  extended  inferiorly  to  the  middle  of  the  third 
temporal.  Patient  showed  an  inability  to  call  common 
objects  about  him  by  their  names. 

Our  case  shows  little  of  the  common  symptoms  of 
cerebral  tumor,  i.  e.,  headache,  vertigo,  etc.,  and  notwith- 
standing the  large  size  of  the  tumor  no  motor  symptoms 
were  apparent.  An  involvement  of  the  special  senses  of 
taste  and  smell  was  mentioned  in  the  history  of  the 
patient.  It  would  have  been  very  easy  to  have  over- 
looked the  aphasic  symptoms  in  the  dementia  which 
tended  to  mask  them. 

♦Chas.  K.  Mills  in  "Nervou.s  Diseases  by  American  Authors"  edited  by  F. 
X.  Dercum,  page  427. 

f- Magnum  on  Aphasia.     In  "  Krain."  April  1870,  page  116. 
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THE     INDIVIDUALITY    OF    THE    CELL. 

(ABSTRACT). 

By  Arnold  Graf,  Ph.  D., 
Associate  in  Bioloj^y,  Pathological  Institute  of  the  New  York  State  Hospitals. 

With  an  Introduction  by  Dr.  Van  Gikson. 

It  is  a  felicitous  privilege  to  have  the  opportunity  of 
basing  a  plea  for  the  more  comprehensive  introduction  of 
biological  science  into  medical  investigation  and  especially 
the  application  of  modern  cellular  biology  to  the  problems 
of  pathology  upon  such  fundamental  conceptions  in  cell 
science  as  are  brought  up  in  Dr.  Graf's  discussion  of  the 
individuality  of  the  cell.  While  such  a  plea  is  not  at  all 
new,  especially  that  of  the  application  of  cytology  to 
pathology,  yet  it  may  be  presented  from  time  to  time 
more  emphatically  with  new  arguments  of  a  more  im- 
portant character. 

Recent  investigations  seem  to  indicate  that  the  science 
of  modern  cytology  will  prove  to  be  an  inexhaustible  mine 
of  valuable  discoveries  in  the  extensive  terra  iucoi^niia  of 
pathology.  Up  to  the  present  time  it  was  not  possible  to 
attain  any  comprehensive  and  rational  application  of  cytol- 
ogy to  pathology,  for  both  sciences  had  to  travel  a  certain 
distance  along  the  pathway  of  evolution  before  they  could 
be  conjoined  to  a  common  aim  in  seeking  the  causes  and 
nature  of  disease. 

The  elementary  truths  of  pathology  had  to  be  recorded 
before  it  might  engage  the  services  of  cytology  and  the 
widely  spread  facts  of  cytology  had  to  be  joined  together 
into  a  coherent  whole  before  they  in  turn  might  serve  the 
aims  and  ends  of  pathology.  Thus  in  great  measure  the 
two  sciences  have  been  traveling  along  independently  for 
some  eighty  years  but  the  time  has  arrived  when  they  may 
become  intimately  correhited  in  the  investigation  of  dis- 
ease, and  be  of  mutual  benefit. 

The  future   progress  of  human   and  animal   patliology 


lyo  GRAF:    THE  INDIVIDUALITY  OK  THE  CELL. 

will  be  largely  due  to  the  study  of  cellular  biology,  linked 
with  physiology  and  physiological  chemistn\ 

The  investigation  of  morbid  anatomy  from  the  stand- 
point of  topographical  pathological  anatomy  has  served  its 
purpose  in  laying  the  foundations  of  our  knowledge  of  dis- 
ease processes.  In  the  evolution  of  our  understanding  of 
morbid  changes  in  the  body  in  connection  with  various  dis- 
eases the  naked  eye  inspection  of  lesions  at  the  autopsy 
table  came  first;  then  with  increasing  perfection  of  the 
microscope  and  its  methods  of  technical  research  a  more 
penetrating  scrutiny  into  the  changes  in  the  body  wrought 
by  disease  became  possible  and  the  further  observation 
and  discrimination  of  the  association  and  distribution  of 
changes  in  different  diseases  were  recorded. 

In  the  past  eighty  years  of  application  of  the  microscope 
to  the  investigation  of  the  physical  basis  of  disease  the 
pathologist  has  directed  his  studies  to  the  more  obtrusive 
grosser  and  coarser  topographical  changes  involving  whole 
groups  and  communities  of  cells  rather  than  toward  the 
cells  as  individuals,  and  at  the  present  time  investigation 
of  changes  in  the  body  from  this  standpoint  has  well  nigh 
reached  its  limitations  to  be  succeeded  by  the  application 
of  cytology  to  morbid  processes.  This,  correlated  with 
physiological  chemistry,  will  constitute  the  next  epoch  in 
the  progress  of  patholog}''  and  unlock  vast  stores  of  knowl- 
edge of  disease,  especially  the  great  host  of  illnesses  which 
still  seem  subtile  and  without  physical  traces  on  the  body, 
such  as  the  apparently  mysterious  infirmities  that  befall 
the  delicate  and  sensitive  mechanism  of  the  mind. 

Such  studies  of  the  coarser,  grosser  and  topographical 
changes  in  the  tissues  have  been  productive  of  enormous 
advances  in  the  understanding  of  the  relation  of  morbid 
changes  in  the  body  to  a  great  many  forms  of  disease  and 
have  brought  to  light  the  several  phases  or  varieties  of 
abnormal  processes  which  at  present  are  to  such  a  large 
extent  so  clearly  understood  as  being  dre  to  the  action  of 
toxic  substances  in  one  form  or  another. 

These  studies  have  elicited  in  a  very  large  degree  the 
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nature  of  the  varieties  and  even  the  interpretation  of  the 
phases  of  the  several  great  fundamental  pathological  pro- 
cesses such  as  degeneration,  necrosis,  inflammation  and 
tumors  and  much  of  the  relationship  of  these  processes  and 
their  variations  to  the  protean  symptomatology  and  vari- 
eties of  disease.  A  herculean  amount  of  literature  of  the 
more  objective  changes  due  to  disease  has  been  recorded 
so  that  we  are  well  acquainted  with,  and  know  what  to  ex- 
pect to  find  in  the  coarser  and  more  advanced  traces  in  the 
tissues  of  a  great  number  of  the  more  important  frequent 
and  grave  diseases. 

Yet  it  must  be  confessed  that  while  the  study  of  pathol- 
ogy in  the  course  of  its  development  has  recorded  to  such  a 
great  extent  the  coarser  and  grosser  lesions  obtrusive  by 
their  extent  and  distribution  or  by  their  obvious  signs  of 
changing  distorting  or  destroying  whole  masses  of  cells, 
it  has  failed  to  grasp  the  essence  and  beginnings  of  morbid 
processes,  and  left  a  multitude  of  diseases  unexplained. 

This  is  so  because  the  scope  of  topographical  pathology 
investigated  stages  of  morbid  processes  in  their  advanced 
or  terminal  stages;  it  recognized  the  effects  rather  than  the 
cause  of  disease. 

In  studying  the  morphological  traces  of  disease  we  have 
naturally  worked  gradually  backward  from  the  more  obvi- 
ous, extreme,  and  terminal  results  of  morbid  changes 
toward  the  very  beginning  of  these  changes  which  lie  in 
the  marvelous  microcosm  of  the  cell  and  are  forthcoming 
only  through  the  scrutiny  of  the  great  modern  science  of 
cytology. 

Thus  the  older  topographical  scope  of  pathology  has 
served  its  purpose  and  cleared  the  way  for  the  introduc- 
tion of  cyto-pathology ;  forasmuch  as  disease  in  general 
is  due  to  perverted  or  changed  cell  chemistry  it  is  easy  to 
understand  that  a  world  of  changes  may  take  place  in  the 
complex  and  wonderful  internal  mechanism  of  the  cell  and 
yet  be  beyond  the  inquisition  of  the  microscope  when 
used  with  the  methods  and  conception,  of  topographical 
pathology. 
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Such  fine,  exceedingly  delicate  changes  in  the  internal 
organization  of  the  body  cells  may  not  necessarily  change 
their  outward  form  or  be  destructive ;  in  fact  to  a  marvel- 
ous extent  these  structural  cellular  changes  in  disease  are 
compatible  with  restoration  in  both  function  and  organiza- 
tion of  the  cell. 

We  must  understand  and  put  into  practical  operation  the 
fact  that  alterations  in  the  outward  form  and  shape  of  the 
cell  are  no  criterion  of  internal  cellular  lesions  and  leave 
us  in  entire  ignorance  of  the  great  number  of  changes 
which  occur  in  the  internal  cell  organization  in  disease. 
In  advance  of  the  coarser  and  grosser  signs  of  cell  destruc- 
tion are  a  multitude  of  antecedent  changes  in  no  wise  mani- 
fested by  such  palpable  signs  as  losses  of  the  cell  substance. 
Yet  it  may  be  justly  said  that  to  a  large  extent  such  were 
the  signs — coarse,  destructive  changes  in  the  outward 
form  or  in  the  substance  of  the  cell — by  which  with  the 
old-fashioned  methods  of  topographical  pathology  we 
judged  of  modifications  in  the  complicated  internal  cell 
mechanism  ii)  disease. 

Such  minute  subtile  changes  in  the  cells  showing  so 
beautifully  the  handiwork  of  toxic  substances  in  the  pro- 
duction of  diseases  are,  although  they  have  been  beyond 
the  ken  of  topographical  pathology,  just  as  significant 
in  the  production  of  the  symptoms  of  disease  as  the 
coarser,  grosser  and  more  evident  changes  in  the  whole 
masses  and  communities  of  cells.  For  the  cell  instead  of 
being  a  homogeneous  mass  of  protoplasm ,  as  it  seemed  in 
the  earlier  days  of  evolution  of  the  knowledge  of  cytolog\% 
has  highly  differentiated  parts,  and  possesses  the  power  by 
beautiful  adaptations  of  its  constituent  element  of  adjust- 
ing itself  to  the  manifest  requirements  of  a  varied  life  and 
to  the  changes  in  the  environment.  The  cell  possesses  or- 
gans so  well  fitted  to  carry  on  its  life  functions  and  to  per- 
form its  offices  in  the  physiological  division  of  labor  that  it  is 
not  inapt  to  compare  these  cellular  organs  in  a  measure 
to  the  organs  of  the  body  itself.  These  cell  organs  have 
their  functions,  and  hence  the  changes  wrought  on  them 
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by  toxic  substances  so  largely  the  causes  of  diseases  inter- 
fere with  the  duties  of  the  cell  in  the  allotment  of  physio- 
logical labor  and  manifest  symptoms  of  disease. 

Nowhere  is  this  more  true  than  in  the  cells  of  the  nerv- 
ous system.  Practically  what  has  been  done  for  the  last 
fifty  years  has  been  to  overlook  and  entirely  ignore  changes 
going  on  in  the  interior  of  the  ganglion  cells  and  to  call 
them  normal,  because  their  external  eojitour,  shape  and 
form  were  not  interfered  with  in  the  vast  and  varied  num- 
ber of  nen'ous  and  mental  diseases  due  to  toxic  agents 
which  produce  subtile  but  none  the  less  greatly  significant 
changes  in  the  internal  organization  of  the  ganglion  cell. 

It  is  not  strange  then  that  topographical  pathology  has 
failed  to  render  any  suitable  account  of  a  great  host  of  dis- 
eases which  leave  no  gross  changes  upon  the  organs  and 
tissues,  or  of  the  beginning  phases  of  disease  in  general 
which  do  not  essentially  modify  the  contours  and  external 
morphology  of  the  individual  cells  of  the  body.  And  yet 
the  symptoms  of  these  diseases  are  expressed  parallel  with 
changes  in  the  cellular  microcosm  which  may  leave  no  out- 
ward mark  upon  the  cell  and  are  compatible  with  recovery 
of  both  structure  and  function  of  the  cell.  It  is  not  unto- 
ward that  a  great  number  of  diseases  still  remain  unex- 
plained at  the  present  day  from  the  standpoint  of  a 
morphological  basis,  for  m  the  eyes  of  topographical 
pathology  they  appear  to  be  diseases  sine  materia. 

Defects  of  the  older  methods  of  pathological  anatomy 
are  nowhere  more  glaring  than  'n  its  futile  attempts  to 
render  an  account  of  the  diseases  of  the  mind  and  any 
thorough  explanation  of  a  very  large  share  of  nervous 
diseases.  It  has  failed  also  to  present  much  information 
in  the  solution  of  such  problems  for  instance  as  the  relation 
of  morphological  changes  to  the  phenomena  of  fever,  to 
the  delirium  of  acute  toxic  diseases,  the  traces  of  auto-in- 
toxication, epilepsy,  chorea,  etc.  The  seeming  barrier 
which  mental  diseases  in  almost  their  entirety  as  a  group 
presented  to  the  inquisition  of  pathological  investigation  is 
especially  emphatic. 
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Consider  for  example  all  the  shortcomings  of  the  older 
conceptions  of  work  in  pathology  as  against  the  clear  light 
which  cyto-pathology  throws  upon  the  morphological  basis 
which  explains  so  well  the  symptoms  of  rabies,  or  the  acute 
toxic  forms  of  ordinar}^  delirium.  Until  within  a  ver}^ 
short  time  this  disease  and  the  symptoms  of  such  a  common 
thing  as  delirium  with  their  dramatic  involvement  of  the 
nervous  system  seemed  without  explanation  from  the  ap- 
parent absence  of  changes  in  the  neural  axis.  So  long  as 
the  nervous  system  in  such  instances  was  preserved  with 
Miiller's  fluid  and  stained  with  carmine  and  the  like,  the 
cells  were  present,  maintained  their  normal  contour,  and 
even  their  nuclei.  They  appeared  homogeneous  and  just 
the  same  as  cells  in  the  normal  nervous  system,  because  in 
both  cases  only  the  outward  form  of  the  cells  was  preserved 
but  the  world  of  structures  within  the  cell  was  ruined. 

What  an  enormous  mass  of  vitally  significant  facts  was 
concealed  bv  such  methods  of  examination  of  the  nervous 
system  I 

Such  methods  fail  to  show  us  the  wonderfully  differen- 
tiated internal  structures  of  the  ganglion  cell  both  in  the 
normal  condition  and  in  its  changed  mechanisms  in  disease. 
And  as  is  the  case  with  rabies  and  the  familiar  delirium  of 
the  acute  general  somatic  diseases,  so  it  is  with  a  multitude 
of  serious,  common  every-day  diseases  and  above  all  with 
the  diseases  of  the  nervous  svstem. 

The  very  heart  of  the  problem  of  explaining  the  pathol- 
ogy of  mental  and  nervous  diseases  lies  in  the  study  of  the 
interior  organization  of  the  ganglion  cell,  provided  always 
that  such  study  does  not  forget  to  correlate  the  nervous 
system  with  other  much  more  humbly  constructed  parts  of 
the  body.  For  the  body  is  an  organic  and  coherent  whole 
and  the  brain  obeys  the  great  fundamental  laws  of 
pathological  processes  like  other  simpler  parts  of  the  body 
where  the  operation  of  these  laws  may  be  more  readily 
understood. 

So  much,  then,  in  the  future  is  to  be  accomplished  in  the 
elucidation  of  many  of  these  diseases,  seeming  at  the  pres- 
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ent  to  be  without  morphological  traces,  that  many  reasons 
may  be  brought  forward  in  favor  of  the  application  of  cyto- 
pathology  which  will  doubtless  appear  superfluous  in  the 
future  when  cyto-pathology  has  come  into  more  general 
use,  not  only  as  a  scientific  theory  but  in  practical  opera- 
tion at  the  laboratorv  table. 

But  by  the  application  of  cytology  to  the  problems  of 
pathology,  it  is  not  to  be  understood  that  the  mere  struc- 
ture and  morphology  of  diseased  cells  are  to  be  studied, 
for  this  could  not  give  us  the  ultimate  explanation  of  disease 
any  more  than  could  the  science  of  patholog}'  itself  work- 
ing single-handed  without  the  correlation  of  physiology, 
toxicology'  and  a  number  of  other  related  sciences. 

It  is  a  comparatively  simple  task  to  describe  the  physical 
properties  and  changes  in  the  interior  of  cells,  but  it  is  quite 
another  thing  to  give  the  interpretation,  meaning  and  sig- 
nificance of  these   changes   with  respect  to  disease  and 
symptomatology.     This    can   only    be   accomplished    by 
studying  morphological  cytological  changes  hand  in  hand 
with  the  physiology,  the  chemistry,  the  statics,  dynamics, 
and  evolution  of  the  cell. 

It  would  be  a  sententious  truism  to  intimate  that  in  all 
these  years  of  the  development  of  our  knowledge  of  patho- 
logical anatomy  the  necessity  of  a  deep  insight  into  the 
interior  of  the  cell  in  the  study  of  disease  processes  was 
not  thoroughly  recognized. 

Over  two  score  of  years  ago  the  great  founder  of  modern 
patholog}'  in  his  books  on  * 'Cellular  Pathology"  made  the 
science  of  the  cell  the  very  cornerstone  of  pathology  and 
presaged  fundamental  truths  in  cytology  with  a  depth 
which  we  are  now  only  beginning  to  comprehend. 

In  the  study  of  parenchymatous  degeneration  of  the 
viscera  the  pathologist  under  his  former  conceptions  has 
attempted  and  forecast  the  application  of  modern  cytology 
to  his  problems.  But  even  these  studies  of  degeneration 
of  the  parenchyma  cells  have  presented  a  comparatively 
crude  and  superficial  description  of  the  more  advanced 
and  terminal  stages  approaching  toward  the  more  objective 
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signs  of  necrosis.  It  must  be  admitted  that  the  patholo- 
gist until  very  recently  has  rendered  a  very  meagre  tithe 
of  facts  and  interpretations  of  the  whole  account  of 
cellular  degeneration. 

The.  ultimate  study  of  these  acute  or  chronic  degenera- 
tions of  the  parenchyma  cells  transferred  from  the  lan- 
terns of  the  older  scope  of  pathology  to  the  search  light 
of  cytology  will  be  of  enormous  importance  in  illuminating 
the  cause  of  disease.  For  these  parenchymatous  degenera- 
tions, whether  acute*  or  chronic,  are  expressions  of  chemical 
reactions  between  toxic  substances  or  their  equivalents  on 
the  one  hand  and  the  constitutents  of  the  cell  on  the  other. 
And  when  cytologic  investigation  has  furnished  the  com- 
plete record  of  these  cellular  degenerations  we  shall  have 
the  corresponding  history  of  the  traces  from  the  very- 
beginning  of  the  action  on  the  body-cells  of  toxic  sub- 
stances which  are  so  largely  the  cause  of  disease. 

It  may  be  understood  also  more  definitely  how  these 
varied  chemical  stimuli  included  under  the  verv  com- 
prehensive  use  of  the  term  toxic  agencies,  exciting, 
depressing,  or  abrogating  either  transiently  or  perma- 
nently the  functions  of  the  cells  in  various  stages  of 
parenchymatous  degeneration,  are  parallel  with  the  mani- 
festations of  the  symptoms. 

Nowhere  else  in  the  body  are  the  symptomatic  equiva- 
lents of  the  various  phases  of  toxic  cellular  reactions  so 
plainly  manifested  as  in  parenchymatous  degeneration  of 
the  nen'ous  system.  This  form  of  degeneration,  I  believe, 
embodies  the  most  fundamental  truths  of  the  nature  of  a 
very  large  share  of  mental  and  nervous  diseases. 

The  stages  of  acute  and  chronic  parenchymatous 
degeneration  of  the  nervous  system  run  in  such  a  definite 
parallelism  to  the  symptoms  of  mental  and  nervous  dis- 
eases that  I  have  previously  attempted  to  show  with  more 
detail  the  importance  of  particularizing  the  phases  of  this 
form  of  degeneration  imder  the  divisions  of  cell  resolu- 
tion, cell  restoration  and  cell  destruction.  It  is  important 
to  recognize,  especially  in  the  nervous  system,  these  phases 
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of  parenchymatous  degeneration  controlled  by  the 
variable  factors  of  the  body  forces  on  the  one  hand, 
and  those  of  the  poisons  on  the  other,  for  they  govern 
the  whole  course  of  the  ver>^  extensive  forms  of  disease 
associated  with  parenchymatous  degenerations  of  the 
nervous  system. 

Following  in  the  wake  of  the  destructive  outcome  of 
parenchymatous  degeneration,  more  particularly  the 
chronic  form,  are  secondary  adjustments  of  the  tissues 
surrounding  the  destroyed  cells.  These  more  obtrusive 
secondar}'  results  of  parenchymatous  degeneration  were 
readily  grasped  by  the  pathologist  of  former  days,  while 
the  primar}'  and  essential  phase  of  the  disease  was  more 
or  less  ignored.  Hence  the  unsatisfactory  and  conflicting 
explanations  of  many  chronic  diseases,  the  preliminary 
chronic  toxic  degeneration  of  the  parenchyma  cells  not 
being  understood. 

Erroneous  views  have  prevailed  especially  in  regard  to 
many  forms  of  subacute  or  chronic  nervous  diseases  with 
degenerations  of  fibre  tracts  because  the  lesions  were 
regarded  only  from  the  restricted  standpoint  of  the  more 
obtrusive  phenomena  entirely  secondary  to  the  un- 
observed primary  lesion  of  chronic  toxic  cytoclasis  or 
destruction  of  the  parenchyma  cells. 

For  instance,  in  tabes  dorsalis,  I  have  been  able  in 
several  cases  to  demonstrate  to  my  own  satisfaction  at 
least,  that  the  real  cause  of  the  disease  is  a  chronic  toxic 
cytoclasis  of  the  posterior  spinal  ganglion  system,  and  that 
the  lesion  in  the  posterior  columns  of  the  cord  is  merely  a 
secondary  productive  or  '*  adaptive"  (Welch)  adjustment 
of  the  neuroglia  to  fill  up  the  gap  caused  by  the  death  of 
axones  of  the  destroyed  spinal  ganglion  cells. 

Similar  cytologic  examinations  of  a  number  of  cases  of 
peripheral  neuritis  convince  me  that  the  "neuritis"  is 
merely  a  secondary  degeneration  devolving  upon  fibres 
issuing  from  anterior  horn  cells  primarily  diseased  by 
toxic  parenchymatous  degeneration.  This  primary  cause 
of  the  **  neuritis"    could   not  be  recognized  by  the  quite 
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universal  preservation  of  the  spinal  cord  formerly  practised 
by  Miiller's  fluid. 

These  two  examples  above  urge  again  the  necessity  of 
studying  disease  with  the  conception  of  modem  cellular 
biology  and  the  wisdom  of  including  departments  of  biol- 
ogy in  pathological  laboratories  to  bridge  medicine  over 
into  biology,  and  pathology  into  the  domain  of  cytology. 

It  seems  to  me,  with  one  or  two  exceptions,  notably  in 
the  recent  study  of  tumors,  that  the  attitude  of  the  pathol- 
ogist in  attempting  to  penetrate  into  the  inmost  nature  of 
the  cell  structure  is  somewhat  like  one  would  know  the 
things  and  events  within  a  wonderful  cathedral  by  viewing 
it  from  afar. 

These  deficiencies  of  pathology  in  morbid  cell  anatomy, 
as  intimated  before,  are  perfectly  natural,  and  not  until  the 
progress  of  the  present  time  in  cytology  and  pathology 
was  reached  could  they  be  linked  together  to  investigate 
the  problems  of  the  causation  of  disease. 

Hence  the  application  of  Virchow's  great  conceptions 
of  **cellular  pathology,"  or  as  we  might  perhaps  to-day 
call  it  by  names  not  as  good,  such  as  pathological-cytology 
or  cyto- pathology,  was  deferred  nearly  forty  years. 

If  anyone  unmindful  of  how  much  more  complicated 
than  even  the  planets  are  these  tiny  cellular  microcosms, 
should  choose  to  think  that  the  shortcomings  of  the  good 
intentions  in  cell  work  of  the  older  pathology  have  been 
sententiously  dealt  with  here,  he  might  do  well  to  con- 
sider how  like  an  unwritten  tablet  is  the  book  of  changes 
beside  the  infirmities  of  the  most  wonderful  thing  in  the 
universe — the  mind. 

Among  Maudsley 's  noble  sentences  we  find :  *  ^Knowledge 
is  but  a  little  gleam  of  light  between  two  infinities  of  igno- 
rance, the  infinitely  little  and  the  infinitely  great." 
Among  the  infinitely  little  things  is  the  cell,  and  while 
perhaps  not  in  complete  ignorance  we  have  much  to 
learn  about  it. 

Yet,  if  we  would  apply  cytology  to  the  problems  of 
pathology,  it  will  not  be  suflicient  to  accomplish  broad, 
comprehensive  work  in  merely  using  the  bald  methods  of 
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investigation  of  this  science.  To  interpret  the  gains  from 
the  use  of  this  science  we  must  have  some  philosophical 
notion  of  the  theory  of  the  cell;  the  relation  of  cells  to  each 
other;  the  evolution  of  cells;  their  individuality;  their  re- 
lations to  the  whole  body;  their  functions;  the  manner  in 
which  they  have  evolved  their  functions;  their  allotment  in 
the  physiological  apportionment  of  labor  and  other  prob- 
lems ;  in  short,  some  conceptions  of  the  doctrine  of  cells  as 
a  science.  And  inasmuch  as  the  whole  change  in  the 
attitude  of  pathological  investigation  resolves  itself  into 
the  study  of  cells  as  individuals^  rather  than  as  commu- 
nities, what  is  embodied  in  the  title  of  Dr.  Graf's  paper  is 
opportune  to  the  pathologist  as  well  as  the  biologist. 


This  paper,  containing  a  report  of  the  writer's  views 
compared  with  those  of  other  authors  regarding  the 
cellular  theory  is,  to  a  large  extent,  the  outcome  of  my  in- 
vestig^ations  uDon  cytology  of  the  leeches  during  the  years 
1894  and  1895.  The  present  article  is  of  a  preliminary 
and  aphoristic  character  as  I  trust  to  have  the  privilege 
within  a  short  time  of  publishing  a  more  detailed  account 
of  these  views. 

The  cellular  theory  as  established  by  Schleiden  and 
Schwann  (1838  and  1839)  has  been  universally  accepted  by 
the  naturalists  and  only  from  time  to  time  slight  protests 
have  been  ventured  against  it  and  alterations  have  been 
proposed.  Thus  in  the  minds  of  most  of  the  modern 
cytologists  this  theory  has  gradually  been  modified,  yet 
until  ver}''  recently  no  attempt  has  been  made  to  substitute 
for  it  another  doctrine. 

During  the  last  few  years,  however,  a  new  doctrine  of  or- 
ganic differentiation  has  been  advocated,  especially  by  Whit- 
man, which  is  in  direct  opposition  to  the  cellular  theories 
and  we  might  call  this  doctrine  the  Idioplasm  theory.  This 
doctrine  is  not  quite  new  for  we  find  a  very  clear  concep- 
tion of  it  in  the  micellar  theory  of  Xageli,  but  it  is  the  merit 
of  Whitman  to  have  shown  that  with  the  acceptance  of  the 
idioplasm  theory  the  cellular  theory  must  fall,  as  both 
these  theories  are  diametrically  opposed  to  each  other. 
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We  have  therefore  at  the  present  time  to  make  up  our 
m.inds  which  of  three  different  theories  about  the  causes  of 
organic  differentiation  we  have  to  accept  as  a  working 
hypothesis.     These  are: 

1.  The  classical  cellular  theory  of  Schleiden  and 
Schwann. 

2.  A  completely  revised  cellular  theory  which  has  not 
been  specially  formulated  as  such,  but  of  which  we  find 
the  building  stones  in  the  works  of  almost  every  modern 
cytologist  since  Schwann. 

3.  The  idioplasm  theory  of  Nageli,  Weissmann  and 
especially  of  Whitman. 

The  attempt  of  the  present  paper  is  to  give  a  formula- 
tion of  the  second  of  these  theories,  in  which  attempt  I 
have  to  use  the  ideas  of  many  of  the  modern  cytologists, 
but  have  also  to  rely  in  some  fundamental  questions  upon 
original  investigation  and  speculation. 

In  order  to  contrast  the  three  theories  sharply  I  shall 
put  their  more  fundamental  postulates  into  the  form  of 
aphorisms. 

A. — The  classical  theory  of  Schleiden  and  Schwann: 

1.  The  multi-cellular  body  is  a  colony  or  state  of  cells. 

2.  The  cell  is  a  unit,  an  elementary  organism. 

3.  Differentiation  is  caused  by  specific  adaptation  of 
originally  like  cells  to  different  external  conditions. 

4.  The  body  is  enabled  to  perform  its  work  by  the  prin- 
ciple of  the  division  of  labor  among  the  elementary  units 
(Zellenstaat). 

5.  The  cell  leads  a  double  life,  an  independent  life  on 
the  one  hand,  and  as  an  integral  part  of  a  higher  unit  on 
the  other. 

6.  The  cell  limitations  are  a  specific  structure  of  the 
cell. 

7.  Structure  is  the  fundamental  principle  upon  which 
all  the  life  phenomena  are  based. 

8.  Organic  growth  and  regeneration  are  caused  by  the 
fission  of  the  cells  as  such. 

9.  The  division  of  cells  is  caused  by  overgrowth  over  a 
maximum  size. 
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The  advocates  of  the  idioplasm  theory  use  in  their  deduc- 
tions some  expressions  and  conceptions  which  are  not  very 
lucid  as  to  their  meaning.  Such  terms  are,  e.  g.y  idio- 
plasm, idiosome  and  formative  power.  If  I  try  to  explain 
the  significance  of  these  terms  I  can  not  vouch  that  I  re- 
produce the  ideas  of  the  inventors  of  these  terms  ade- 
quately, but  as  there  is  no  concise  definition  to  be  found 
in  their  works  they  leave  their  unexplained  conceptions 
open  to  interpretation  by  others. 

Idioplasm  is,  in  the  sense  of  Nageli  and  Whitman,  a  fine 
network  of  substance  which  pervades  the  whole  body  of  a 
living  being.  This  network  is  continuous  from  one  cell  to 
another  and  stands  in  its  distribution  in  no  fixed  relation  to 
the  character  and  shape  of  the  cells. 

In  Nageli's  view  the  idioplasmic  network  is  not  homo- 
geneous but  consists  of  constituent  parts,  the  micellae,  ex- 
tremely small  bodies  of  a  crystalloid  nature  (a  cr}''stalloid 
is  a  crystal  which  has  the  faculty  of  swelling),  which  are 
separated  bodily  by  an  intra-micellar  liquid  substance,  but 
held  together  by  physical  forces,  as  molecules  are  held 
together  in  a  lifeless  substance. 

Whitman  calls  the  units  of  the  idioplasma  not  micellae 
but  idiosomes,  and  says  nothing  with  regard  to  their  prop- 
erties. Both  agree  in  searching  for  the  bearer  of  life  in  the 
idioplasm.  Thus  Whitman  has  as  well  as  Nageli  tried  to 
locate  the  principles  of  life  in  a  body  which  is  beyond  sen- 
sual recognition,"  because  the  micellae  and  the  idiosomes 
are  after  the  view  of  their  inventors  so  small  that  they  can 
not  be  visible  with  even  the  best  instruments. 

Weissmann  locates  the  idioplasm  or  better  identifies  the 
idioplasm  with  the  chromatin  (I  do  not  intend  to  enter 
here  into  a  discussion  as  to  who  was  the  first  to  take  this 
view)  and  his  theory  has  therefore  the  one  advantage  that 
he  does  not  go  beyond  the  realms  of  invisibility  in  pne  point 
at  least.  Weissman,  of  course,  has  also  to  assume  lesser 
units  in  the  idioplasm,  and  his  system  of  biophores,  deter- 
minants, ids  and  idants  (the  first  two  of  which  are  hypo- 
thetical units)  is  too  well  known  to  need  explanation  here. 

The  idioplasm  theor}'  has  not  in  all  its  postulates  been 
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clearly  formulated  by  Whitman,  but  I  hope  that  the  follow- 
ing sentences  express  an  adequate  idea  of  his  views: 

1.  The  body  is  an  absolute  unit.  Its  constituents, 
the  idiosomes,  are  not  independent  units  but  are  integral 
parts  of  a  whole. 

2.  The  cell  is  merely  a  structure,  an  outward  sign  of 
subtle  changes  in  the  idioplasmic  constitution. 

3.  With  regard  to  the  problem  of  differentiation  I  could 
not  get  any  precise  information  in  the  paper  of  Whitman, 
but  I  think  a  logical  answer  from  his  standpoint  might  be: 

Differentiation  is  localized  specialization,  is  the  group- 
ing of  idiosomes  of  like  character  into  areas  of  increased 
energy. 

This  answer,  however,  would  lead  us  back  to  the  cell 
standpoint  as  it  is  the  same  thing  whether  we  call  a  centre 
of  energy  an  area  or  a  cell. 

4.  The  body  is  enabled  to  perform  its  work  by  a  spe- 
Q,\^Q,  formative poiver  of  its  own. 

5.  The  cell  leads  no  independent  life.  The  actions  of 
the  cell  are  due  to  the  energies  of  the  idiosomes.  Life  is 
the  formative  power  of  the  idioplasm  and  the  cells  are  only 
a  result  of  the  action  of  this  power. 

6.  Cell  boundaries  are  of  no  import.  Organic  cohesion 
goes  through  the  whole  body. 

7.  Stmcttire  is  fundamental,  is  inherited,  and  with- 
out the  presupposition  of  structure  no  function  can  be 
conceived. 

8.  Organic  growth  and  regeneration  are  due  to  the 
formative  power  of  the  idioplasm. 

9.  The  fission  of  cells  is  a  secondary  phenomenon,  is 
the  outward  sign  of  subtle  occurrences  in  the  idioplasma. 

If  we  compare  these  two  theories  we  find  that  the  first  is 
based  upon  the  facts  of  the  formation  and  division  of  ele- 
mentar}"  units,  the  cells,  and  that  the  other  is  based  upon  the 
assumption  of  a  formative  power,  the  seat  of  which  lies  in 
the  idioplasma,  respectively  in  the  idiosomes. 

The  theory  which  I  am  trjnng  to  advocate  may  be  briefly 
formulated  in  the  following  sentences : 

I.     The  body  is  an  association  of  cells. 
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2.  The  cell  is  a  physiological  unit,  and  consists  of  a 
large  quantity  of  minute  structural  elements,  which  may 
have  the  form  of  granules  (microsomes).  These  micro- 
somes are  not  all  alike,  but  we  must  assume  a  great  number 
of  different  categories  of  such,  differing  by  a  specific 
irritability  with  regard  to  external  stimuli. 

Under  the  influence  of  specific  stimuli,  certain  of  the 
microsomes  grow  and  divide,  while  others  remain  undis- 
turbed and  by  the  numerical  supremacy  of  one  or  more 
categories  of  microsomes  over  the  other  the  specific  char- 
acter of  a  cell  is  determined. 

The  sum  total  of  the  energies  of  these  granules,  micro- 
somes, or,  as  I  would  prefer  to  call  them,  biosomes,  con- 
stitutes the  life  of  the  cell.  I  call  them  biosomes  and  not 
biophores  because  they  ought  not  to  be  confounded  with 
Weissmann's  biophores,  and  also  because  I  think  the  term 
fits  my  idea  better.  In  my  view  they  can  not  be  imagined 
to  live  separately,  they  are  not  bearers  of  life ^  but  elements 
of  a  living  body. 

These  biosomes  represent  an  organic  association  which 
we  call  a  cell,  and  they  cannot  be  imagined  separated 
from  this  association  and  yet  living,  as  life  is  a  col- 
lective conception. 

The  association  of  biosomes  called  a  cell,  is  the  ultimate 
organic  unit,  as  the  molecule  is  the  ultimate  chemical  unit 
of  a  specific  substance. 

The  cells  are  the  molecules  of  the  organic  body. 

3.  Differentiation  is  caused  by  specific  irritation  of  cer- 
tain categories  of  biosomes  which  gain  by  rapid  growth 
and  multiplication  a  numerical  supremacy  over  the  other 
biosomes  of  the  cell  and  thus  determine  the  character  of 
the  cell.  It  is  to  be  supposed  that  in  the  germ  cell  all  the 
biosome  categories  are  in  perfect  balance,  none  having 
any  supremacy  over  the  others. 

4.  The  division  of  labor  is,  as  we  see  from  the  preceding 
speculation,  no  formative  principle  or  cause  but  only  the 
effect  of  specific  differentiation.  The  cause  of  differen- 
tiation might  be  called  the  selection  of  stimuli  from  the  side 
of  the  cell  elements. 
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5.  The  proposition  that  the  cell  leads  a  double  life  is 
entirely  groundless  and  misleading. 

The  cell  leads  only  one  life^  namely^  an  independent  life^ 
that  is,  it  possesses  its  individual  energy. 

I  maintain  a  perfect  individuality  or  independence  of  the 
cellular  life,  in  opposition  to  all  the  cell  theories,  but,  pro- 
ceeding logically,  I  can  not  alter  my  opinion  in  any  degree. 

We  can  not  give  a  definition  of  life  itself,  because  we 
came  to  the  conception  of  life  only  by  a  deduction.  Life 
is  the  unknown  cause  of  a  series  of  effects  which  we  call 
life  phenomena,  e.  g.^  growth,  irritability,  division,  self- 
determination,  etc. ,  etc.  We  study  life  by  the  study  of  its 
effects. 

In  the  study  of  the  cell  we  find  that  all  these  phenomena 
or  functions  of  «life  may,  under  favorable  conditions,  be  per- 
formed by  one  single  cell  as  is  the  case  in  the  protozoons, 
and  in  the  wandering  cells  of  the  metazoon  body. 

The  functions  of  life  can  only  be  exercised  under  the  in- 
fluence of  a  stimulus  upon  living  substance,  these  stimuli 
pertaining  to  a  class  of  phenomena  which  we  call  forces. 

Thus,  to  recapitulate,  we  must  sharply  distinguish: 

1.  Living  substance  capable  of  specific  functions. 

2.  Function  (assimilation,  growth,  sensibility). 

3.  Stimulus  (force,  both  chemical  and  physical). 
What  we  call  environment  is  the  seat  of  all  the  possible 

stimuli  which  may  call  forth  the  functions  of  life  in  the  cell. 

It  has  been  maintained  that  there  is  a  fundamental 
difference  between  the  protozoon  and  the  cell  of  a  metazoon, 
namely,  that  the  former  is  hidependent  in  its  life,  and  the 
latter  leads  a  partly  independent  life,  but  is  to  the  greater 
part  dependent  upon  its  neighbor  cells.  It  is  worth 
while  to  investigate  this  point  closer. 

Let  us  suppose  that  we  have  an  association  of  cells  of 
different  character.  Some  outside  stimulus  may  instigate 
a  certain  cell  of  that  association  to  grow ;  the  growing  cell 
will  press  against  its  neighbors,  which  possibly  may  con- 
tract or  show  some  other  kind  of  function.  It  is  certain 
that  the  structure  of  the  cell  association  will  become  altered 
as  soon  as  any  of  its  elements  exhibits  changes  in  structure; 
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but  must  we  therefore  assume  two  kinds  of  life?  It  may 
be  said  that  the  contraction  of  the  one  cell  is  the  function 
of  the  growth  of  the  other,  that  therefore  the  two  lives  of 
the  two  cells  are  coordinated  to  a  higher  unit,  a  higher  life, 
but  this  is  only  apparent. 

The  contraction  of  the  one  ceil  is  not  an  effect  of  the  growth 
of  the  other  cell,  but  it  is  a  function  called  forth  by  pressi^re 
which  is  a  physical  force.  Thus  the  one  cell  plays  here 
exactly  the  role  of  an  environment  with  regard  to  the 
other  cell. 

We  can  not  therefore  rationally  conceive  a  special  life  of 
the  body  as  a  unit,  but  we  must  regard  it  as  the  sum  total 
of  the  lives  of  the  cells,  acting  in  harmony  by  the  presence 
of  forces,  which,  similar  to  the  force  of  gravitation  in  the 
universe,  bind  them  together  into  an  apparent  unit. 

These  hypotheses  are  supported  by  my  observations  on 
cellular  structure. 

The  demonstration  of  structures  like  the  intracellular 
musculature  and  the  peripheral  organs  in  the  nephridial 
cells  of  the  leeches,  the  ^r^^//^/ development  of  which  can 
be  traced  as  going  hand  in  hand  with  a  gradual  increase 
of  mechanical  and  chemical  stimuli,  leaves,  at  least  to  my- 
self, no  doubt  about  the  adequacy  of  these  views. 

There  is  no  preformed  structure  in  these  cells,  but  the 
elements  group  themselves  into  very  complex  structures 
under  the  direct  influence  of  an  external  stimulus. 

6.  The  limitations  of  the  cells  are  the  expression  of  the 
organic  cohesion  of  a  system  of  biosomes  associated  to 
form  an  organic  unit.  We  may,  therefore,  compare  the 
cells  in  a  rude  way  to  the  solar  system  in  which  also  a 
number  of  different  elements  are  held  together  by  the 
cohesion  of  the  universe  (gravitation)  and  form  one 
unit.  There  is  no  wall  around  it,  yet  there  is  a  distinct 
limitation. 

7.  The  so-called  axiom  * "•  Function  presupposes  structure^'' 
(quoted  from  Whitman),  is  to  my  mind  illot^ical.  I  would 
directly  reverse  the  statement  and  say,  ""^  Structure  pre- 
supposes,  function.''  We  see  both  in  ontogeny  and  in 
phylogeny  or  evolution  that  by  the  <;Tadual  adaptation  to 
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new  functions  new  structures  are  evolved.  We  must 
never  forget  that  organization  is  not  structure.  If  the 
axiom  had  been  put  as  **  Function  presupposes  organiza- 
tion," I  would  be  perfectly  satisfied. 

The  predetermined  factors  in  the  cell  are  constitution 
and  organization,  whereas  structure  is  only  formed  after 
th^  cell  is  exposed  to  certain  stimuli. 

Constitution  is  the  chemical  and  physical  individuality 
of  the  cell  substance. 

Organization  expresses  the  fact  that  the  chemical  and 
physical  properties  of  the  substance  are  not  equally 
distributed  through  the  entire  mass,  but  are  bound 
separately  to  lesser  morphological  units,  the  idiosomes. 
In  the  inorganic  world  constitution  would  mean  the 
properties  of  the  molecule  as  a  whole ;  organization  would 
mean  that  the  molecule  is  built  up  of  atoms  possessing 
different  constitutions. 

Structure  is  not  predetermined.  It  is  the  specific 
arrangement  of  elements  of  like  character  into  groups 
instigated  by  external  stimulus. 

This  may  also  be  expressed  possibly  clearer  in  the 
following  way : 

Structure  is  the  expression  of  the  most  direct  path  along 
which  a  specific  response  must  travel  in  order  to  meet  a 
specific  stimulus. 

Examples  for  this  view  we  find  everywhere,  but  I  will 
select  one  of  the  inorganic  world  as  the  facts  are  simpler 
there. 

Water  is  a  substance  irritable  by  alterations  in  the 
temperature.  An  increase  in  temperature  acts  as  a 
stimulus  to  which  the  water  responds  by  entering  the 
gaseous  state  of  aggregation. 

A  decrease  of  temperature  is  responded  to  by  the  water 
in  solidifying. 

Solid  water  (ice)  may  have  very  different  structures. 
It  may  be  amorphous,  crystalline,  granular,  and,  as  in  the 
hailstone,  show  a  structure  of  concentric  shells. 

The  snowflakes  are  groups  of  needle-shaped  crystals, 
which  groups  present  very  different  shapes.     This  differ- 
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ence  in  shape,  which  is  strictly  regulated,  depends  on  the 
sudden  or  gradual  decrease  of  temperature  and  on  the 
intensity  of  this  stimulus. 

We  assume  that  the  structure  of  the  vapor  elements 
consists  of  hollow  globules. 

Is  it  the  presence  of  predetermined  or  preformed 
structures  like  these  mentioned  which  enables  the  water 
to  perform  its  function  to  become  solid  or  gaseous  ?  Cer- 
tainly not.  The  fact  that  it  becomes  solid  or  gaseous 
is  a  function  of  the  water,  and  that  it  exercises  this 
function  under  specific  stimuli  is  due  to  its  constitution 
and  organization.  The  fact  that  during  the  performance 
of  this  function  a  specific  structure  is  formed  indicates 
simply  that  this  structure  is  a  side  product  caused  by  the 
inter-action  of  function  and  stimulus. 

8.  Organic  growth  and  regeneration  is  due  to  the 
growth  and  division  of  the  idiosomes,  which  again  is 
caused  by  the  influence  of  specific  stimuli. 

The  division  of  the  idiosomes  may  be  due  to  growth. 
There  may  exist  a  law  that  the  stimulated  surface  of 
these  minute  bodies  must  stand  in  a  fixed  relation  to  the 
volume  of  the  same. 

If  these  biosomes  grow,  and  the  enlargement  of  the 
surface  does  not  keep  pace  with  the  increase  in  bulk,  a 
state  may  be  reached  in  which  the  surface  is  too  small 
with  regard  to  the  volume  of  the  granule.  In  that  stage 
the  right  relation  between  the  size  of  the  surface  and  the 
volume  can  only  be  re-established  by  a  division  of  the 
granule. 

9.  All  division  may  be  due  to  an  overabundance  of 
elementary  units  or  biosomes,  and  it  is  effected  by  an 
equal  distribution  and  rearrangement  of  these  units  into 
two  new  systems,  a  probability  towards  which  most  of  the 
recent  observations  on  karyokynesis  point. 

What  the  primary  impulse  for  cell  division  is,  is  very 
hard  to  determine.  There  may  be  a  fixed  relation 
between  stimulated  surface  and  function  in  the  sense  that 
the  larger  the  stimulated  surface  is  the  more  effective  will 
the  function  be.     The  functions  again  depend  upon  the 
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activity  of  the  biosomes,  and  if  the  biosomes  multiply  to 
such  a  degree  that  their  bulk  becomes  too  large  and  that 
they  can  not  respond  quickly  enough  to  stimuli,  one  part 
of  them  must  be  cast  out,  a  process  which  we  call  budding 
or  division,  according  to  the  size  of  the  ejected  portion. 

In  conclusion  I  venture  to  say  a  few  words  about  the 
microsome  question.  Although  we  have  accumulated  a 
host  of  facts  which  prove  that  microsomes  are  not  artefacts, 
yet  we  find  in  most  of  the  textbooks  the  existence  of 
normal  microsomes  treated  as  an  open  question. 

Wilson  in  his  book  on  the  cell,  however,  takes  a  definite 
standpoint  in  stating  that  he  believes  with  certainty  that 
microsomes  are  not  artefacts.  It  is  a  great  pleasure  for 
me  to  bring  additional  and  direct  evidence  for  this 
adequacy  of  the  opinion  of  Wilson,  by  observations  upon 
the  cytomicrosomes  themselves.  I  have  been  able  to  fol- 
low the  formation  of  the  peripheral  organs  in  the  nephridial 
cell  (discovered  in  the  leeches)  almost  step  by  step. 

In  the  first  stage  we  find  along  the  inner  surface  of  the 
cell  a  greater  number  of  cytomicrosomes  than  usual,  which 
are  neither  in  size  nor  in  staining  affinities  different  from 
the  other  cytomicrosomes.  These  peripheral  microsomes 
grow  and  stain  darker,  and  also  the  cytoplasmic  threads 
by  which  they  are  attached  to  the  cell-surface  become 
coarser  and  stain  more  intensely,  until  at  last  the  peripheral 
microsomes  attain  a  diameter  ten  times  larger  than  that  of 
the  other  microsomes  and  the  threads  are  also  extremely 
coarse.  The  regular  arrangement  of  these  microsomes  in 
one  plane  parallel  with  the  surface  of  the  cell  proves  that 
we  have  no  artefacts  in  this  case. 

In  the  ciliated  cell  similar  instances  are  found  where 
cytomicrosomes  undertake  specific  functions,  but  I  will 
report  upon  these  in  another  paper.  I  have  also  been 
able  to  demonstrate  a  specific  difference  between  the  cyto- 
microsomes of  different  kinds  of  cells.  Thus  the  micro- 
somes of  the  smooth  muscle  cell  are  about  three  times 
larger  than  those  of  the  nephridial  cell.  In  view  of  these 
facts  I  no  longer  entertain  the  least  doubt  but  that  the  mi- 
crosomes are  normal  structures  of  the  cell  and  not  artefacts. 
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In  the  course  of  an  editorial  examination  of  the  paper 
following  this  the  opportunity  seemed  appropriate  for 
discussing  in  a  general  way  some  of  the  deficiencies  of 
the  present  methods  of  scientific  investigation  of  medico- 
legal problems,  particularly  with  reference  to  the  associ- 
ation of  epilepsy  with  criminal  cases. 

He  who  reviews  with  a  critical  eye  the  present  course  of 
our  medico-legal  examinations  can  not  help  finding  it  of  the 
'highest  moment  for  the  development  of  science  and  the 
progress  of  society,  to  make  an  appeal  for  a  better  system 
of  criminal  scientific  investigation  than  the  one  repre- 
sented by  the  present  methods  of  medico-legal  inquiry. 

The  whole  of  this  paper  is  a  plea  in  the  interests  of  Law 
and  Justice. 

This  paper  is  divided  into  the  following  sections: 

I. — A  plea  for  an  organization  of  scientific  medico- 
legal court  procedures. 
11. — General  consideratfons  on  epilepsy. 
III. — Epilepsy  in  its  relation  to  responsibility. 
IV. — The  medico-legal  aspects  of  the  Barbell i  case. 

I. 

A   PLEA   FOR  AN  ORGANIZATION  OF    SCIKNTIFIC    MEDICO-LKGAL 

COURT  PROCKDURKS. 

It  is  certainly  of  vast  importance  that  the  medico- 
psychiatric  profession  shall  possess  a  thorough  knowledge 
and  aid  in  the  dissemination  of  a  better  understanding  of 
all  the  abnormal  mental  states  and  their  pathological  con- 
ditions that   may   lead   directly   or  indirectly  to  serious 
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social  transgressions,  while  it  becomes  the  province  of  the 
legal  profession  to  interpret  in  the  light  of  criminal 
psychiatry  justly  and  humanely  the  mass  of  facts  and 
psychiatric  data  presented  at  the  trial. 

For  the  protection  of  society  and  at  the  same  time  to 
mete  out  to  culprits  of  the  grave  transgressions  against 
person  sentences  which  shall  be  just  and  rational  and  not 
vengeful,  it  is  not  alone  sufficient  to  test  the  case  by 
purely  legal  forms  of  practice.  The  fundamentally  im- 
portant investigation  from  psychiatric  research  may  bring 
forth  out  of  the  past  and  present  history  of  the  offender 
unobtrusive  facts  demonstrating  the  irresponsibility  of 
the  culprit,  particularly  in  the  insidious  infirmities  of  the 
mind,  which  are  entirely  beyond  the  scrutiny  of  purely  legal 
inquisition.  In  such  a  case  the  irresponsible  transgressor 
should  be  put  under  restraint  and  dependent  care  of  the 
community,  both  for  his  own  correction  and  the  protection 
of  society. 

It  would  be  a  sententious  truism  to  intimate  that  the 
correlation  of  psychiatric  and  legal  investigations  in 
determining  the  nature  of  crimes  against  person,  and  the 
character  of  the  punishment  or  after-care  of  the  culprit  are 
not  more  or  less  thoroughly  appreciated;  but  though  it  be 
considered  a  truism,  it  is  more  admitted  in  theory  than 
really  carried  out  in  practice.  Psychiatric  investigation 
in  criminal  cases  in  this  State  is  certainly  not  exercised 
with  discrimination  or  under  any  definite  plan,  and 
prompts  the  question  if  there  is  not  room  for  great  im- 
provement in  systematizing  trustworthy  medico-psychi- 
atric inquiry  and  advice  in  our  methods  of  jurisprudence. 
At  present  it  would  be  difficult  to  define  the  precise  con- 
ditions under  which  a  given  criminal  case  is  to  be  accorded 
a  scientific  psychological,  anthropological  and  medical 
investigation,  becaiise  there  is  no  systematized  plan  of 
exercising  such  investigation,  or  any  official  body  re- 
sponsible for  the  intelligent  administration  of  such 
research  into  criminal  cases. 

Unfortunately,  under  our  haphazard  methods  of  juris- 
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prudence,  the  element  of  fortuity  largely  enters  into  the 
settlement  of  this  question,  and  it  is  frequently  by  the 
merest  accident  that  a  thorough,  dispassionate  and  purely 
scientific  investigation  is  brought  to  bear  on  the  case. 

The  present  irregular  plan  and  the  abuse  of  scientific 
investigation  in  legal  cases  has  not  infrequently  brought 
"expert"  testimony  into  disrepute  and  suspicion  even  in 
the  eyes  of  the  general  public. 

It  would  cost  considerable  money  for  the  maintenance 
of  a  legally  appointed  commission  or  some  official  body  to 
examine  criminal  cases  from  the  scientific  standpoint  of 
psychiatric,  pathological,  toxicological  and  anthropological 
investigations  of  crime.    But  the  expenditure  of  such  money 
would  be  in  the  long  run  a  great  saving  and  benefit  to  the 
State.     It  is  a  question  if  the  maintenance  of  such  a  com- 
mission to  act  with  the  court  in  an  advisory  capacity  and 
to  take  charge  of  scientific  investigation  in  criminal  cases, 
would  cost  much  more  than  the  considerable  sums  spent 
under  the  present  irregular  methods  of  conducting  '  *expert" 
inquiry.     In  any  criminal  case  where  questions  of  scien- 
tific nature  arise,  the  determination  of  these  questions  shall 
fall  within  the  province  of  the  commission,  which  shall 
work  out  the  scientific  data  and  render  its  general  conclusions 
thereon,  so  that  the  court  and  jury  shall  have  a  solid  basis 
to  determine  their  verdict  in  connection  with  the  ordinary 
testimony. 

Although  in  no  wise  tending  to  assume  any  of  the  pre- 
rogatives of  the  court,  such  a  body  might  also  advise  as  to 
the  admission  of  cases  for  scientific  inquiry  and  prescribe 
how  this  should  be  done  in  order  to  dispense  with  the 
authority  of  the  dictatorial  and  ipse  dixit  '*  science"  of 
'*  expert"  testimony. 

Such  an  official  body,  best  appointed  by  the  State,  might 
undertake  the  investigation  itself  or  assume  the  responsi- 
bility of  its  direction  and  control;  in  the  latter  case  scientific 
men  would  be  retained  whose  career  had  gained  respect 
in  the  scientific  world  and  whose  publications,  investiga- 
tions and  real  knowledge  of  their  subjects  would  make  their 
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researches  and  opinions  authoritative.  This  would  reduce 
to  a  minimum  the  evil  of  having  the  second-hand  knowl- 
edge of  would-be  '^experts"  whose  shrewdness  had  gained 
them  a  reputation  with  the  laity,  that  has  no  knowledge 
of  pathological  phenomena.  After  the  commission  or 
official  body  conducting  scientific  inquiry  in  legal  cases 
has  directed  or  undertaken  the  research,  the  complete  data 
of  such  inquiry,  together  with  the  general  conclusions 
therefrom,  could  be  submitted  in  a  dispassionate,  truth- 
searching  scientific  paper  as  to  whether  the  plea  of  insanity 
is  right  or  wrong;  such  a  paper  will  serve  as  a  guide  for 
the  jury  or  the  judge  who,  under  the  recommendation  of 
the  commission,  shall  accord  to  the  culprit  the  measure  of 
punishment,  restraint  and  care  the  case  may  demand. 

Such  documents  presented  as  purely  scientific  articles 
unencumbered  with  the  not  always  strictly  pertinent 
interjections  incident  to  legal  discussions  would,  in  the 
course  of  time,  build  up  a  coherent,  definite  fund  of 
knowledge  of  the  nature  of  criminal  acts  in  their  true 
relation  to  mental  alienation. 

Besides  this  such  a  plan  of  operation  ought  to  thwart 
in  good  measure  the  more  or  less  successful  attempts  to 
excuse  criminals  who  by  their  own  cunning  and  collusion 
of  others  escape  their  just  punishment  b}^  masquerading 
before  the  jury  with  ingeniously  woven  cloaks  of  insanity. 
Testimony  of  this  kind  under  some  such  system  as 
indicated  above  would  be  coldly  weighed  in  the  balance 
and  found  wanting. 

It  would  be  most  advantageous  that  such  an  official 
body  be  appointed  by  the  State,  and  its  duties  might 
tentatively  be  suggested  by  the  designation  of  the 
State  Commission  of  Medico-legal  Inquiiy.  It  should 
consist  entirely  of  scientists  and  be  provided  with  central- 
ized laboratories  of  psychological,  chemical,  toxicological 
and  pathological  investigation,  together  with  an  appropriate 
working  library  pertaining  fo  these  fields  of  inquiry. 
The  relations  of  this  body  to  like  inquiry  in  the  field  of 
coroners'  jurisdiction  or  the  establishment  of  some  similar 


\  VAN  GIKSON  AND  SIDISI    EXPERT  TESTIMONY.  J  93 

system  to  furnish  better  scientific  aid   to  the   coroners' 

work  should  also  be  considered. 
Furthermore,  the  body  of  scientists,  being  paid  by  the 

State,  no  matter  how  the  verdict  goes,  would  be  free  from 

any  preconceived   notions  often  unconsciously  formed  in 

the  minds  of  *' experts"   employed  on  one  or  the  other 

side  of  contending  legal  forces. 
Although  probably  suggestions  of  this  kind  have  been 

presented  often  enough  before  and  in  a  better  form,  but 

certainly  with  no  keener  recognition  of  their  futility,  yet 

even  so  it  is  well  to  keep  on  urging  such   opinions  until 

some  more  favorable  time  appears. 
One  good  and   sensible  result   of  the  establishment  of 

such  a  system  could  be  prophesied  with  considerable  cer- 
tainty. This  would  consist  in  adequate  provision  for 
psychiatric  study  of  cases  of  alleged  or  real  mental 
irresponsibility  during  their  detention  pending  the 
assignment  of  the  trial. 

It  is  simply  absurd  to  detain  culprits  suspected  of 
having  committed  a  crime  in  a  state  of  insanity,  pending 
trial,  in  the  ordinary  prisons  where  there  is  practically 
no  provision  whatsoever  for  scientific  surveillance  of 
the  case. 

A  prison  physician  with' a  thousand  inmates  under  his 
charge,  even  if  he  had  adequate  psychiatrical  training,  has 
no  opportunity  to  watch  such  a  case. 

Criminal  cases  with  any  probable  evidence  for  a  plea  of 
insanity  should  be  detained  in  some  institution  like  the 
State  hospital  for  insane  criminals  under  the  proper  sur- 
veillance of  trained  physicians  and  attendants.  For  the 
testimony  of  these  physicians  relative  to  mental  mani- 
festations occurring  after  the  commission  of  the  crime 
would  be  reliable  and  of  the  utmost  value. 

Had  Maria  Barbella,  for  instance,  been  detained  at  an 
institution  of  this  kind  during  her  incarceration,  and  had 
she  suffered  a  subsequent  attack  of  *'  psychic  epilepsy,"  as 
the  defense  had  wisely  chosen  to  term  her  form  of  mental 
malady,   its   nature    would    have    been    of    the    utmost 
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importance  in  determining  the  real  character  of  her  crime. 
Furthermore,  the  testimony  of  the  epileptic  manifestations 
would  be  from  reliable  sources,  instead  of  the  untrust- 
worthy lay  testimony  of  her  attacks  of  a  disease  the 
knowledge  of  which  is  so  hazy  and  ill-defined  that  it  is 
doubtful  if  one  physician  out  of  ten  can  grasp  at  any 
thorough  comprehension  of  the  vagueness  of  the  malady. 

II. 

GENERAL  CONSIDERATIONS  ON  EPILEPSY. 

The  present  state  of  criminal  examination  from  a 
psychiatric  standpoint  is  so  defective,  so  entirely  unsatis- 
factory that  a  criminal  may  be  cunning  enough,  under 
proper  instruction,  to  plead  some  obscure  form  of  mental 
alienation  which  may  be  corroborated  by  his  friends  and 
their  more  or  less  imaginary  facts  and  circumstances. 

Of  all  the  infirmities  of  the  mind  epilepsy  is  the  most 
liable  to  be  abused  on  account  of  the  ambiguity  and 
vagueness  of  what  the  thing  actually  means,  since  recently 
there  is  a  tendency  of  the  medical  profession  to  put  all 
kinds  of  mental  derangement  and  irresistible  impulses  of 
assault  and  homicide  under  the  class  of  epilepsy  and  since, 
furthermore,  there  is  still  another  tendency  to  consider 
that  one  may  be  rational  and  deliberate  in  planning  out 
his  criminal  act,  carr}''ing  it  into  reality,  and  yet  be  in  a 
state  of  epilepsy  of  the  **  psychic  "  type. 

What  most  of  all  complicates  the  question  of  epilepsy  in 
medical  jurisprudence  and  demands  so  urgently  the  most 
detailed  psychiatric  examination  of  the  patient  is  the  un- 
obtrusive, evanescent  character  or  even  absence  of  the 
physical  symptoms,  the  return  to  a  sane  condition  and  the 
difficulty  of  comparison  with  past  attacks,  and  of  gaining 
competent  testimony  of  these  past  attacks. 

But  before  any  further  intelligent  discussion  touching 
upon  the  responsibility  of  epileptics  can  be  presented,  we 
must  endeavor  to  have  some  definite  conception  of  what 
epilepsy  means,  if  this  be  possible  in  the  present  state  of 
our  knowledge  of  the  disease. 
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It  seems  to  us  that  we  really  understand  comparatively 
little  of  the  forms  of  epilepsy  beyond  the  distinct  type 
associated  with  the  ordinar}'  form  of  epileptic  fits;  that 
our  knowledge  of  other  mental  states  in  this  disease  is 
exceedingly  vague,  hazy  and  ill-defined,  so  much  so  that  it 
is  very  questionable  if  many  of  the  psychic  states  described 
under  the  title  of  epilepsy  have  ever  been  really  demon- 
strated as  belonging  there.  Such  a  vague  state  of  knowl- 
edge of  the  psychic  forms  of  epilepsy  does  not  permit  of  a 
strict,  precise  definition  of  the  term,  but  in  order  to 
minimize  a  misunderstanding  of  the  use  of  the  term  in 
this  preface,  we  might  describe  in  a  general  way  what  we 
have  in  mind  in  speaking  of  epilepsy. 

In  reviewing  the  different  types  of  epilepsy,  exclusive  of 
the  Jacksonian  kind  which  from  the  nature  of  this  dis- 
cussion does  not  concern  us  here,  we  find  that,  from  a 
descriptive    standpoint,    they   may  be    classified*    under 
three  groups,  viz. : 

I. — The  typical  fit  epilepsy — which  may  be  divided  into 

(A)  Epilepsy  gravior  (grand  mal). 

(B)  Epilepsy  mitior  (petit  mal). 

II. — The  typical  fit  epilepsy,  including  both  A  and  B, 
and  associated  with  intermittent  outbreaks  of  psychic 
derangement. 

III. — Attacks  of  purely  psjxhic  derangement  with  entire 
absence  of  association  with  fit  phenomena  of  typical 
epilepsy  characteristic  of  group  I. 

In  the  first  group  of  cases ^  in  sub-division  A,  the  term 
is  applied  to  the  veiy^  definite  and  characteristic  set  of 
manifestations,  familiar  also  to  the  laity  in  the  phenomena 

•The  reader  must  bear  in  mind  that,  strictly  speaking-,  epilepsy  is  nothing 
but  a  name  covering  a  complex  of  various  symptomA  which  may  possibly  be 
due  to  widely  different  causes.  It  is  therefore  simply  absurd  to  foiy;et  the 
starting  point  and  make  of  a  name  a  causative  agency,  the  activity  of  which 
should  serve  for  the  explanation  of  many  obscure  pathological  phenomena. 
To  incarnate  epilepsy  into  some  one  substantial  active  cause  shows  as  much 
good  sense  as  if  one,  for  instance,  should  make  an  active  entity  of  the  term 
*'  paroxysm  "  and  should  then  ascribe  all  kinds  of  sudden  onsets  of  abnormal 
states  to  the  activity  of  this  "paroxysm  agency." 
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of  the  epileptic  fit,  such  as  loss  of  consciousness,  falling  to 
the  ground,  the  occurrence  of  tonic  and  clonic  spasms, 
foaming  at  the  mouth,  biting  of  the  tongiie,  etc. 

In  sub-division  B  of  the  same  group,  the  convulsive 
motor  phenomena  of  the  fit  are  reduced  to  a  more  or  less 
unobtrusive  minimum  and  consist' merely  of  a  momentary 
swaying  of  the  body,  grasping  at  objects  to  prevent  falling 
from  dizziness,  transient  twitching  of  some  of  the  facial  or 
other  muscles,  pallor,  etc.  There  is  also  a  momentary 
loss  of  consciousness.* 

In  this  typical  form  of  epilepsy,  the  attack  lasting  but  a 
brief  time,  the  patient  may  to  all  intents  and  purposes 
soon  be  completely  sane  and  rational.  "When  used  to 
designate  such  a  group  of  cases  the  term  epilepsy  admits 
of  no  ambiguity,  and  primarily  the  word  was  used  to 
designate  this  group  of  cases  exclusively. 

In  the  second  group  of  cases  \}cl^  typical  fit-like  phenomena 
of  both  sub-divisions  are  associated  with  abnormal  psychic 
states  of  various  degrees  of  intensity,  vary^ing  from  mental 
dulness,  sluggishness  and  hebetude  up  to  attacks  of  fury 
and  destructiveness. 

In  some  cases  of  the  second  group,  the  patient  having  a 
fit  becomes  dull,  confused,  and  sleepy,  for  a  time  before 
returning  to  his  normal  condition.  In  other  of  these 
typical  cases,  but  generally  after  they  have  occurred  for 
some  time,  the  patient  between  the  fits  may  be  more  or 
less  dull,  heavy  and  sluggish,  and  a  particular  fit  may  be 
followed  by  an  abnormal  psychic  state  of  destructive  fury 
in  which  he  may  attempt  to  damage  things,  persons  or 
himself. 

But  in  still  other  cases  this  sequence  of  a  fit  followed  by 
a  psychic  derangement  is  not  so  evident.     In  these  cases 

♦We  feel  that  even  in  the  ca^e  of  petit  tual  the  manifestations  cover  such  a 
wide  range  of  difterent  phenomena  and  symptoms,  probably  belonging  to 
diiterent  orj^anic  and  functional  diseases,  tliat  one  is  justified  in  his  hesitation 
of  includin.v;  them  in  onesfroiip  and  classing  them  with  typical  epilepsy. 

The  whole  subject  of  petit  tJial  is  obscure  and  vag^ue,  and  needs  a  radical  re- 
consideration on  different  and  altogether  new  lines  of  investigation.  But  we 
nevertheless  have  followed  the  beaten  track  of  classing  petit  vial  with 
epilepsia  gravior  until  a  satisfactory  scientific  investigation  of  the  subject 
shall  appear. 
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the  psychic  outburst  appears  to  be  altogether  independ- 
ent of,  and  unaccompanied  by,  any  fit  phenomena.  The 
psychic  outbreaks  are  simply  interspersed  (at  more  or  less 
infrequent  or  frequent  intervals)  among  the  typical  fits. 

These  interspersed  psychic  outbursts  are  termed  by 
the  writers  on  epilepsy  the  **  psychic  equivalent  of  epi- 
lepsy," implying  that  the  two  are  intimately  connected 
and  are  but  manifestations  of  the  same  cause. 

Sub-divisions  A  and  B  in  the  first  two  groups  merge  into 
each  other  bv  a  series  of  gradations  and  embrace  a  num- 
ber  of  forms  which  probably  comprise  the  cases  described 
under  the  term  of  "  imperfect  epilepsies." 

In  the  first  and  second  groups  the  meaning  of  epilepsy 
is  clear  and  well  defined,  because  in  both  of  them  the  fit- 
like phenomena  in  greater  or  less  degree  are  present. 

The  third  i^roup  of  cases,  however,  is  so  wide  and 
extensive  in  its  nature  that  the  term  epilepsy  becomes 
strained  and  stretched  to  such  an  extent  as  to  lose  all 
definite  if  not  rational  meaning. 

In  this  third  group  of  cases  called  *' psychic  epilepsy  " 
the  patient  with  the  objective  signs  of  the  fit  entirely 
absent  and  with  all  sorts  of  gradations  in  the  intensity  of 
semi-consciousness  ranging  from  the  lowest  to  the  highest 
degree  commits  untoward  or  violent,  unmotived  actions 
upon  things,  persons  or  himself. 

So  elastic  is  the  term  '^psychic  epilepsy  "  that  it  has  been 
made  to  shelter  cases  where  distinct  consciousness  and 
clear  recollection  of  the  acts  committed  are  present. 

Such  instances  where  the  patient  could  give  a  detailed 
description  of  the  acts,  knew  their  nature  and  consequence, 
knew  right  from  wrong,  have  been  placed  under  **  psychic 
epilepsy  "  simply  because  the  patient  declared  that  during 
the  commission  of  the  act  he  had  not  the  will  or  power  to 
refrain  from  violent,  indecent  or  untoward  acts,  or  because 
he  really  was  imder  the  dominance  of  an  irresistible 
impelling  power. 

In  most  cases  of  this  third  type  there  is  an  indistinct, 
dim  state  of  consciousness  of  the  acts  committed  in  the 
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seizure.  In  other  infrequent  cases,  on  the  other  hand^ 
there  is  distinct  consciousness  and  recollection  of  the  acts 
performed  in  the  attacks. 

In  all  three  groups  of  cases  the  pathology  or  causation 
of  the  disease  is  very  obscure,  or  at  least  we  have  nothing 
to  offer  in  explanation  of  the  conditions  except  guesses  or 
but  poorly  substantiated  theories. 

Besides  the  theory  of  Hughlings  Jackson  of  discharge  of 
energy  of  the  higher  centres,  recently  the  assumption  has 
been  gaining  force  that  the  manifestations  in  many  cases 
of  epilepsy  of  both  kinds,  motor  and  psychic,  are  due  to  the 
action  cf  a  toxic  substance  upon  the  brain  which  arises 
within  the  bodv  and  is  of  evanescent  or  transient  character. 

Generally  speaking,  after  .the  action  of  this  autogenous 
poison,  the  brain  soon  seems  to  regain  its  normal  structure 
and  function,  although  after  long  periods — months  and 
years  of  the  .action  of  this  poison — the  brain  may  become 
more  or  less  permanently  damaged. 

This  theory  of  the  toxic  basis  of  epilepsy  might  be  con- 
sidered as  explaining  to  some  extent  the  nature  of  the 
epileptic  attacks.  For  in  the  purely  typical  group  of  epi- 
leptic cases  manifested  by  the  phenomena  of  the  fit,  the 
evanescent  toxic  substance  is  supposed  to  act  more  or  less 
exclusively  or  preponderantly  upon  the  motor  segments  of 
the  brain,  and  hence  the  uncontrollable,  transient  convul- 
sions of  the  fit. 

In  the  **  psychic  equivalent  of  epilepsy  "  characteristic 
of  the  second  group  of  cases  the  toxic  agent  is  assumed  to 
expend  its  action  upon  the  higher  centres  of  the  brain  to 
a  greater  or  less  exclusion  of  the  motor  segments  of  the 
cortex.  Hence  the  phenomena  of  the  fit  are  absent  or 
reduced  to  a  minimum  and  are  supplanted  by  unmotived, 
irresistible,  purposive  movements  accompanied  with  differ- 
ent degrees  of  semi-consciousness. 

In  connection  with  this  theory  the  term  *'  psychic  equiv- 
alent of  epilepsy  "  intimates  that  the  toxic  substance  omits 
and  passes  over  the  motor  segments  of  the  brain  to  act 
upon  the  higher  centres.  • 
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If  this  auto-toxic  theory  of  epilepsy  be  true,  it  explains 
how  the  patients  commit  their  violent  or  untoward  acts  in 
an  automatic  and  reflex  fashion.  For  if  a  poison  act  upon 
the  cells  of  the  nervous  system,  the  chemical  reaction  be- 
tween the  poison  and  the  constituent  elements  of  the  cell 
liberates  energy  and  the  manifestation  of  this  potential 
energy  is  in  no  wise  within  the  control  of  the  patient. 

But  this  explanation,  defective  as  it  is,  applies  only  to  the 
first  two  groups  and  bears  no  relation  whatever  to  the 
third  group,  or  **  psychic  epilepsy,"  and,  moreover,  even 
where  the  theory  can  be  applied  it  is  only  an  hypothesis  and 
a  supposition,  not  at  all  proven  or  substantiated.  Hence, 
not  only  are  the  clinical  and  psychological  sides  of  epilepsy 
vague  and  obscure,  but  the  pathology  is  equally  inadequate 
for  any  clear  explanation  of  the  nature  of  the  malady. 

No  theor\-  can  be  applied  to  *' psychic  epilepsy,"  for 
** psychic  epilepsy*'  is  not  at  all  a  scientific  concept. 
A  patient  with  psychic  attacks  whose  general  charac- 
teristic is  a  heightened,  benevolent,  emotional  tone  will 
not  be  classified  under  epilepsy,  unless  the  attacks  are 
destructive.  It  is  the  latter,  the  homicidal  tendencies, 
the  assaults  that  determine  the  diagnosis  of  **  psychic  epi- 
lepsy. "  Now,  from  a  purely  scientific  standpoint,  the  action 
of  a  poison  on  the  higher  centres  does  not  in  the  least 
explain  why  the  psychic  manifestations  should  be  danger- 
ous and  even  destructive  to  life.  A  man  who  should  pass 
all  his  life  with  psychic  attacks  of  benevolent  character 
would  not  be  classed  as  an  epileptic.  Evidently  it  is  the 
evil  character,  the  immorality  of  the  act,  that  determines 
the  diagnosis  of  ^'psychic  epilepsy. "  **Psychic  epilepsy"  is 
therefore  not  a  scientific,  but  a  teleological  concept. 

How,  then,  are  we  to  distinguish  whether  a  whole  mass 
of  examples  of  abnormal  psychic  states  similar  to  the  state 
characteristic  of  the  third  group  of  epileptic  cases  is  to  be 
included  within  the  nebulous  domain  of  **  psychic  epilepsy?" 
Is  a  man  who  commits  destructive  or  criminal  acts  in  an 
accession  of  blind  fury  to  be  considered  as  having  had  an 
attack  of  ** psychic  epilepsy?" 
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Is  the  reflex  emotional  state  so  hiofhlv  characteristic  of 
the  savage,  in  which  frenzy  or  blind  fury  may  have  a 
sudden  onset  productive  of  destructive  acts,  assaults,  and 
even  murder,  to  be  accounted  as  ** psychic  epilepsy?" 

The  doctrine  of  psychic  epilepsy  is  weak  and  rickety. 
Its  very  base  is  rotten.  It  can  not  bear  the  least  strain  of 
logical  criticism.  The  method  on  which  the  doctrine  is 
based  is  the  one  called  in  logic  the  method  of  simple 
enumeration.  It  is  the  method  characterized  by  Bacon  as 
**  puerile,  "and  belongs  only  to  the  untrained  vulgar  mind. 
All  prejudices  and  superstitions  are  kept  up  by  it;  for  the 
vulgar  mind,  observing  that  in  some  instances  two  things 
go  together,  jumps  to  the  conclusion  that  the  two  things 
always  go  together  and  that  one  is  the  cause  of  the  other, 
or  that  both  are  due  to  some  one  mvstcrious  cause. 

It  is  upon  this  vulgar  principle  that  such  superstitions 
as  that  Fridav  is  a  bad  dav  or  that  thirteen  at  the  table  is 
an  unlucky  thing,  etc.,  are  accounted  for.  The  vulgar 
mind  can  heap  up  thousands  of  similar  generalizations. 

Now,  in  the  doctrine  of  psychic  epilepsy  we  find  the 
same  kind  of  vulgar  reasoning.  A  typical  epileptic  attack 
is  in  some  cases  observed  by  the  physician  to  be  followed 
by  some  kind  of  psychical  deraugement;  the  physician  at 
once  jumps  to  the  conclusion  that  the  two  are  intimately 
connected,  that  one  is  the  cause  of  the  other,  or  that  both 
of  them  are  due  to  the  same  cause.  And  finally  he  brings 
himself  to  the  pass  of  denominating  the  psychic  derange- 
ment, entirely  ////r^w/z^r/dv/ with  the  typical  epileptic  attack, 
as  '^psychic  epilepsy." 

Granted  even  that  "psychic  epilepsy"  means  something 
definite,  what  it  may  possibly  mean  is  a  sudden  onset  of 
blind,  destructive  fury.  But  if  this  be  the  case,  shall  we 
set  down  any  one  who  commits  a  crime  or  an  assault  in  an 
accession  of  rage  as  an  epileptic? 

Little  as  we  have  a  right  to  class  abnormal  psychical 
manifestations  with  epilepsy,  even  in  a  case  where  the  latter 
is  present,  it  is  mere  logical  imbecility  to  predicate 
"psychic  epilepsy"  of  abnormal  mental  states  where  the 
typical  epileptic  attacks  have  never  been  observed. 
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From  a  purely  scientific  standpoint,  then,  we  have  no 
right  whatsoever  to  characterize  a  sudden  outburst  of  de- 
structive fury  as  epilepsy,  because  the  man  had  had  an 
attack  of  typical  epilepsy  some  years  previously.  The  two 
phenomena  are  different  in  kind  and  we  fall  into  the  fallacy 
oipost  hoc  ergo  propter  hoc  if  we  generalize  them  and  connect 
and  combine  them  into  one.  We  fall  into  the  error  of 
using  the  vulgar  method  of  simple  enumeration.  Now  if 
we  are  not  scientificallv  justified  in  call  in t^  an  abnormal 
psychic  state  '  *  psychic  epilepsy  "  merely  because  some  years 
before  a  typical  motor  attack  was  witnessed,  how  much 
more  culpable  is  it  to  foist  a  deed  that  has  all  of  the  ear 
marks  of  criminal  murder  (including  motive  and  premedi- 
tation) upon  **  psychic  epilepsy"  because  there  is  some 
presumptive  evidence  to  show  that  the  culprit  had  some 
sort  of  typical  epileptic  manifestations  some  years  before. 
The  Barbella  case  is  a  fair  example.  Furness  and  Kennon 
(*'The  Legal  Responsibility  in  Epilepsy,"  State  Hos- 
pitals Bulletin,  Vol.  II,  No.  i),  for  instance,  in  speaking 
of  the  case,  say : 

*' During  the  psychical  disturbances  there  is  a  tendency 
to  sudden  and  irresistible  impulses  usually  of  a  destructive 
or  homicidal  nature,  frequently  being  of  the  most  violent 
and  dangerous  character  without  there  being  any  apparent 
reason  or  motive,  but  when  a  case  is  presented,  as  that  of 
Maria  Barbella,  where,  even  admitting  the  presence  of 
epilepsy,  reason  and  motive  were  clearly  shown,  and  the 
act  premeditated,  there  immediately  arises  a  doubt  in  the 
mind  of  one  familiar  with  such  cases,  whether  she  was 
mentally  irresponsible  at  the  time  of  the  commission  of 
the  crime,  or  whether  the  crime  was  due  to  the  vicious 
tendencies  of  the  race  to  which  she  belongs,  a  people  who 
habitually  endeavor  to  redress  their  wrongs  regardless  of 
their  own  amenability  to  the  law,  being  apparently  satisfied 
that  they  have  employed  the  best  means  by  which  justice 
could  obtain." 

In  the  face  of  all  these  doubtful  aspects  of  epilepsy  we 
have  much  difficulty  in  attaining  a  clear  and  distinct  con- 
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ception  of  '*  psychic  epilepsy  "  and  of  understanding  why,  in 
the  majority  of  instances,  attacks  supposed  to  be  character- 
istic of  '*  psychic  epilepsy  "  should  be  classed  with  epilepsy 
at  all.  Nor  can  we  see  any  reason  why  outbursts  of 
ecstasy,  exaltation  and  buoyancy  should  not  be  called 
**  psychic  epilepsy,"  just  as  well  as  it  is  done  in  the  case  of 
attacks  with  vicious  and  destructive  tendencies. 

//  would  be  much  better  to  designate  the  states  that  now 
pass  under  the  ambiguous  term  of  ^^ psychic  epilepsy**  by  the 
character  of  the  mental  state  rather  than  by  *  psychic  epilepsy** 
until  more  complete  knowledge  of  the  nature  of  this  condition 
is  forthcoming, 

III. 

EPILEPSY  IN  ITS  RELATION  TO  RESPONSIBILITY. 

All  these  things  go  to  show  that  the  clinical  knowledge 
of  epilepsy  is  not  in  a  sufficiently  advanced  condition  to 
afford  much  aid  in  determining  the  truth  about  the  nature 
of  criminal  acts,  alleged  to  be  associated  with  the  malady. 
In  cases  where  the  plea  of  epilepsy  is  used,  and  criminal 
acts  are  alleged  to  be  associated  with  epileptic  attacks, 
such  cases  are  to  be  studied  for  the  time  being  as  separate 
and  specialized  problems,  and  then  the  body  of  knowledge 
gained  by  purely  scientific  investigation  of  these  problems, 
may  be  advantageously  compared  with  the  more  advanced 
knowledge  of  the  clinical  aspect  of  epilepsy. 

In  determining  the  responsibility  of  epileptics  in  crime, 
two  points,  it  seems  to  us,  arc  of  fundamental  importance : 
(/)  comparison  with  past  or  future  attacks  a7td  {2)  presence 
or  absence  of  motive. 

In  regard  to  the  first  factor :  The  variations  in  fre- 
quency of  the  attack  demand  especial  emphasis  in  reference 
to  the  determination  of  responsibility  in  epileptic  acts,  for 
the  attacks  may  occur  so  rarely  and  at  such  long  intervals 
that  it  may  be  very  difficult  to  compare  the  culpable 
'  epileptic  visitation  with  previous  attacks.  They  may  be,  as 
far  as  our  information  goes,  years  apart.     Some  epilep- 
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tics,  apparently,  may  have  but  few  or  several  attacks  in  a 
lifetime,  yet  one  of  these  may  be  productive  of  crime.  If 
reliable  testimony  is  at  hand  to  compare  the  culpable 
attack  with  past  attacks,  the  determination  of  the  question 
would  be  comparatively  simple  were  it  not  for  the  fact 
that  testimony,  trustworthy  as  to  the  presence  and  nature 
of  the  past  attacks,  generally  has  to  be  taken  from  lay 
rather  than  medical  sources. 

If  the  individual  is  a  confirmed  epileptic  with  the  ob- 
jective phenomena  of  tolerably  frequent  fits,  it  is  again 
not  difficult  to  reach  a  reliable  conclusion.  If,  on  the 
other  hand,  the  epileptic  attacks  were  of  the  nature  of  the 
*'  psychic  equivalent  of  epilepsy,"  the  testimony  would  be 
of  comparatively  little  value. 

If  we  turn  now  to  the  plea  of  the  so-called  psychic 
epilepsy,  we  find  ourselves  at  once  entangled  in  a  jungle 
of  difficulties. 

Consider,  for  instance,  the  perplexities  arising  in  a 
seemingly  simple  case  where  the  very  first  epileptic  visi- 
tation that  the  individual  is  known  to  have  had  may  be 
productive  of  violence^  In  the  first  or  second  attack  the 
patient  ever  had,  he  may  suddenly,  without  any  warning 
or  obtrusive  signs  of  a  fit,  rush  forth  and  injure  surround- 
ing objects,  persons  or  himself. 

Furness  and  Kennon,  for  instance,  (loc.  n't,)  cite  the  case 
of  epilepsy  (?)  in  a  man  who  threw  two  children  one  after 
the  other  out  of  a  window- ,  fortunately  protected  by  fire 
escapes,  yet  during  the  nine  years  of  his  married  life 
there  had  never  been  any  indications  of  any  epileptic 
attacks.  This  man  did  violence  to  those  who  attempted 
to  control  him,  and  was  much  excited  and  difficult  of  con- 
trol on  entering  the  hospital.  He  did  not  have  a  second 
attack  until  six  months  later.  Such  a  case  as  this,  had 
this  criminal  act  been  successful,  would  have  furnished 
insurmountable  difficulties  in  eliciting  a  history  of  epilepsy, 
for  it  was  apparently  the  first  attack. 

On  the  other  hand,  in  a  case  where  the  jury  is  inclined 
to  a  plausible  excuse  to  exculpate  a  responsible  criminal, 
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a  pica  showing  that  the  crime  occurred  in  the  midst  of  the 
very  earliest  or  first  attacks  of  ''psychic  epilepsy"  ouglit 
to  work  well. 

Even  if  the  responsible  culprit  betrayed  consciousness 
of  the  act,  the  plea  that  he  had  not  the  ivill or ptnvcr  to  re- 
sist the  commission  of  the  act,  as  in  ''psychic  epilepsy," 
would  not  be  crippled  by  the  legal  test  of  responsibility. 

If  a  murder  or  like  grave  crime  against  person  be  com- 
mitted, and  the  culprit  is  instructed  to  claim  dominance  of 
an  irresistible  impulse  in  committing  the  act,  how  shall 
such  a  perfectly  responsible  crime  be  distinguished  from 
an  attack  of  the  so-called  "psychic  epilepsy?"  "Psychic 
epileptics  "  attempt  and  accomplish  precisely  the  same 
sort  of  acts. 

Apparently  the  only  possible  way  to  demonstrate  the 
responsibility  of  the  crime  in  such  cases  would  be  to 
restrain  the  individual  under  medical  supervision,  as  ex- 
plained in  the  first  part  of  this  text,  with  a  view  to  com- 
parison with  the  occurrence  of  subsequent  attacks. 

Concerning  the  second  important  point  of  motive  in 
epileptic  responsibility,  if  the  epileptic  commits  offenses 
without  any  motive  whatsoever,  and  has  had  previous 
attacks  destructive  to  inanimate  objects  or  to  himself,  the 
case  is  not  difficult  to  decide  upon. 

If,  on  the  other  hand,  the  act  is  clothed  with  design  and 
fits  in  with  strong  motive;  we  ought  to  be  doubtful  or  exces- 
sively cautious  in  rendering  an  opinion  of  irresponsibility. 

The  nature  of  epilepsy  is  sucli  that  its  visitations  permit 
of  no  premeditation  or  design  in  committing  crime  nor 
does  it  give  time  and  thought  for  revengeful  "epilep- 
tics "  to  get  razors  out  of  trunks  wherewith  to  hack  a 
man's  throat  open  to  the  back -bone,  particularly  after 
previously  announcing  intention  of  revenge. 

Only  the  fortuity  of  circumstances  could  bring  the  epi- 
leptic in  the  midst  of  a  seizure,  occurring  so  frequently  at 
very  long  intervals,  in  contact  with  the  victim  whom  he  or 
she  has  a  motive  for  injuring. 

In  considering  the  responsibility  of  epileptics  we  are  at 
last  confronted  by  the  following  important  questions: 


VAN  GIESOX  AND  SIDIS:    EXPERT  TESTIMONY.  205 

Have  we  come  to  such  a  pass  that  the  Barbella  case 
should  become  a  precedent  as  to  consider  that  all  epileptics 
who  commit  legal  offenses  are  to  be  absolved  from  respon- 
sibility simply  because  it  is  established  that  they  have  epi- 
leptic seizures?  Is  an  epileptic  irresponsible  because  he 
simply  suffers  from  epileptic  attacks? 

//  must  be  shozi'H  tJiat  the  epileptic  committed  tJie  crivie  in 
the  midst  of  one  of  the  epileptic  visitations  to  consider  hint 
irresponsible. 

The  salient  test  of  the  law,  as  we  understand  it,  in  deter- 
mining  the  responsibility  of  the  alleged  criminal,  is  to 
settle  the  question  whether  his  mental  capacity  during  the 
commission  of  the  crime  enabled  him  to  distinguish  right 
from  wrong,  the  nature  and  consequences  of  his  act,  and 
whether  he  knew  that  the  act  he  was  doing  was  wrong,  and 
whether  he  had  the  will  and  power  to  refrain  from  the  act. 

It  will  be  observed  that  this  statement  of  the  legal  test 
of  responsibility  indicates  that  the  fundamental  point  of  in- 
quiry is  the  condition  of  the  criminal's  mind  at  the  time  of 
the  commission  of  the  offense.  If  he  had  sufficient  intel- 
ligence to  know  what  he  was  doing  and  knew  that  it  was 
wrong  and  also  the  will  and  power  to  refrain  from  the 
offense,  he  is,  in  the  contemplation  of  the  law,  responsible 
for  the  act.  Hence  we  should  be  careful  to  have  in  mind 
the  point  that  a  perfectly  sane  epileptic  might  commit  a 
crime  and  in  the  turmoil  of  passion  incident  thereto  be- 
come subject  to  a  visitation  of  the  epileptic  habit 
immediatelv  afterward. 

Before  concluding  this  section  it  would  be  well  to  clear 
up  one  point  more — a  point  perfectly  obvious  in  itself,  but 
which  does  not  seem  to  be  very  clear  to  the  ''expert,*' 
namely,  the  relation  of  amnesia  to  unconsciousness. 

It  often  occurs  in  criminal  cases  that  forgetfulness, 
''oblivion"  or  amnesia  of  the  criminal  act  is  taken  to 
strenghten  the  plea  of  irresponsibility,  the  reason  being 
that  lawyers  and  "experts"  frequently  confuse  amnesia 
with  unconsciousness.  From  the  fact  of  amnesia,  uncon- 
sciousness is  inferred,  because  the  two  are  thought  to  be 
identical. 
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Now   we   must  strongly   emphasize  the   fact,  however 
elementary  and  trite  it  may  appear  to  the  scientist,  that 
amnesia  in  no  wise  implies  unconsciousness.     The  two  are 
not  the  same.     While  unconsciouness  being  a  cessation  of 
all  psychic  activity  includes  ipso  facto  a  lack  of  memory  or 
amnesia — for  there  can  be  no  recollection  of  what  did  not 
exist,  as  a  psychic  state — amnesia  on  the  other  hand  (even 
if  it  be  real)  does  not  necessarily  include  unconsciouness. 
The  fact  that  one  can  not  remember  what   has  happened 
to  him  does  not  in  the  least  imply  that  the  past  state  was 
an   unconscious   one.     A   fall,  a  blow  on   the  head,  may 
obliterate  from  memory  whole  periods  of  high  intellectual 
activity,  but  it  would  certainly  be  wrong  to  conclude  from 
the  state  of  amnesia  now   present  that  the  patient  for  all 
that  period  that  had  lapsed  from  his  memor}'  was  an  un- 
conscious automaton.     From   the  mere  fact  of  amnesia  or 
of  total    *' oblivion,"  we   have   no  right  to  infer  even  a 
diminished  or  semi-conscious   state.     A   very   high  and 
intense    state   of  consciousness  may  become    dissociated 
from  the  rest  of  conscious  life  and  be  incapable  of  repro- 
duction in  the  synthesis  of  memory.     The  phenomena  of 
double  or  multiple  personality  and  of  post-hypnotic  states 
may    serve    as  good    examples.     From   a  psychological 
standpoint,  memory,  objectively  considered,  is  a  present 
mental   reproduction  and  recognition  of  one's  past  con- 
scious experience,  and  the  loss  of  the  first  two  conditions, 
of  reproduction  and  recognition,  does  not  in  the  least  imply 
the  non-existence  of  that  conscious  experience.     /;/  shorty 
amnesia  is  7iot  identical  with  tuiconsciousness. 

It  is  clear,  then,  that  amnesia  can  not  possibly  be  made  a 
criterion  of  criminal  irresponsibility.  For  the  mental  state 
in  which  the  act  was  committed,  though  totally  forgotten, 
could  have  been  of  an  intense  nature  with  the  full  knowl- 
edge of  right  and  wrong  and  with  the  power  of  will  of  the 
highest  type. 

One  thing,  then,  stands  out  clear  and  distinct  from  the 
whole  course  of  our  discussion  and  that  is,  the  flimsiness  of 
''^Psychic  Epilepsy  "  as  an  excuse  for  crime.     From  a  scien- 
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tiiic  as  well  as  practical  medico-legal  standpoint  *'  psychic 
epilepsy*'  must  not  be  given  any  serious  consideration  on 
the  witness  stand.  And  we  sincerely  hope  that  the  time 
is  not  far  off  when  the  encyclopaedic  '*  Experts  "  with  their 
fondling  "-Psychic  Epilepsy''  will  be  barred  out  from  our 
courts  of  justice. 

IV. 

THE  MEDICO-LEGAL  ASPECTS  OF  THE  BARBELLA  CASE. 

A  concrete  example  may  help  the  reader  to  realize  more 
fully  the  practical  importance  of  the  views  advocated  in 
this  paper.  The  Barbella  case  serves  as  an  excellent 
example. 

Let  us  then  endeavor  to  get  at  the  truth  of  the  Barbella 
affair : 

A  brief  synopsis  of  the  case  is  as  follows:  Maria,  an 
ignorant  young  Italian,  twenty-four  years  old,  sincerely 
loved  her  seducer,  but  cut  his  throat  with  a  razor  in  one 
of  the  wrangles  incident  to  his  persistent  refusals  of  her 
requests  of  marriage,  with  which  in  the  two  months  of 
their  intimacy  she  had  constant!}'  importuned  him  with 
the  insistence  of  a  woman  possessed  of  this  paramount 
and  all-absorbing  design. 

The  woman  was  not  shrewd  enough  to  take  pecuniary 
profit  and  revenge  which  the  laws  and  sentiment  of  the 
community  hold  out  to  women  under  similar  conditions. 

Without  any  thorough  inquiry  beyond  such  an  aspect  of 
the  case,  in  a  trial  conducted  from  a  purely  legal  stand- 
point, the  woman  was  convicted  of  murder  in  the  first 
degree,  and  sentenced  to  death. 

In  the  first  trial  there  was  a  straightforward  presenta- 
tion of  a  murder  with  strong  motive,  which  motive  the 
woman  herself  described  rationally  soon  afterward  and 
the  jury  seemed  unable  to  find  any  other  interpretation  of  it. 

But,  pending  the  second  trial,  it  appeared  to  have  been 
apprehended  that  this  interpretation  could  be  strongly 
modified,  probably  overthrown,  by  appealing  to  the  pallia- 
tive sentiment  of  the  community  in  such  cases  under  a 
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sophisticated  guise  of  insanity.  This  apprehension  that 
the  lenient  sentiment  of  the  community  with  female 
offenders,  particularly  when  the  crime  grows  out  of  illicit 
sexual  relations,  might  furnish  an  avenue  of  exculpation 
and  even  exoneration,  seems  to  have  fortified  itself  with 
certain  points  of  view  which  were  not  at  hand  to  color  the 
testimony  in  the  first  trial. 

While  the  woman  was  awaiting  in  the  prison  the  execu- 
tion of  the  sentence,  a  desperate  eft'ort  to  save  her  was 
made  by  the  defense.  An  appeal  based  on  legal  tech- 
nicalities of  the  court  procedure  was  made,  the  appeal 
succeeded  and  a  new  trial  was  granted.  On  the  new 
trial  the  plea  of  irresponsibility  was' insanity — '*  psychic 
epilepsy." 

In  the  efforts  made  to  vindicate  the  woman  a  whole,  un- 
suspected, highly  complicated  and  well-rounded  life  history 
of  the  culprit,  suddenly  sprang  up — a  history  that  read 
as  smoothly  as  a  novel  and  which  strongly  appealed  to  the 
emotions  of  the  ]i\ry  and  community.  This  life  history, 
entirely  incompatible  with,  and  contradictory  to,  the  whole 
course  of  examination  of  the  first  trial,  seemed  as  if  sud- 
denly to  have  arisen  in  the  second  trial, — to  oft'er  a  plea 
for  the  presence  of  **  psychic  epilepsy  "  during  the  com- 
mission of  the  crime. 

Such  data,  apparently  furnishing  grounds  for  mental 
irresponsibility,  were  of  the  following  nature:  It  was 
alleged  that  there  was  an  absence  of  the'usual  premonitory 
accompaniments  of  such  a  deed,  and  after  the  commission 
of  the  crime  the  culprit  manifested  a  prolonged  dazed 
condition  and  an  exhibition  of  a  considerable  measure  of 
lack  of  consciousness  or  at  least  indications  of  semi- 
conscious state. 

The  woman,  it  was  said,  acted  m  an  emotionless,  auto- 
matic-like way  and  manifested  an  "  oblivion  "  of  almost 
everything  that  had  transpired  during  the  act  of  the  crime 
and  immediately  afterward  for  some  two  hours. 

It  was  claimed  that  not  until  some  two  hours  after  the 
crime,  and  then  after  having  been  informed  by  others  of 
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lier  transgression,  did  the  woman  attempt  to  respond 
intelligently  to  questions,  and  betray  any  recollection  of 
^'hat  she  had  done,  and  even  this  impression  of  her 
^eed  was  evanescent,  indistinct  and  clouded,  and  her 
explanation  of  the  act  correspondingly  imperfect  and 
obscure. 

It  was  alleged  that  she  did  not  attempt  to  justify  herself, 
and  afterwards  claimed  to  have  no  recollection  of  the 
conversation  and  adhered  to  this  statement. 

In  the  first  trial  no  excuse  was  presented  and  sentence 

of  death  was  pronounced.     In  the  second  trial  it  appears 

that  a  tissue  of  *' psychic  epilepsy/'  ingeniously  woven  but 

very  flimsy  when  analyzed  by  the  data  in  the  first  trial, 

allowed  the  jury  to  satisfy  its  conscience  in  expressing  the 

sentiment  of  female  palliation  in  a  verdict  of  **not  guilty,*' 

resulting  in  acquittal. 

^he  compilations  and  investigations  from  legal  sources 
^n  the  paper  following  this  show  evidence  of  neuropathic 
manifestation  in  the  family  history  of  Maria  Barbella,  and 
3n  so  far  as  the  sources  of  the  testimony  which  furnished 
^he  anamnestic  data*  in  that  article  are  to  be  considered 
trust-worthy  there  is  presumptive  evidence  of  attacks  of 
some  Icind  resembling  epilepsy  at  rare  intervals  in  Maria's 
past  liistor>^ 

E\rc?n  if  it  be  granted  that  these  previous  attacks  may 
^  ^^garded  as  having  been  epileptic  in  their  character, 
v.\iis  oifers  no  excuse  whatsoever  for  the  commission  of  a 
^rittio 

^  ■    • 

^h.^  subsequent  paper  does  not  offer  any  sort  of  proof 

tna.t    the  crime  was  committed  in  the  midst  of  an  epileptic 

tion^  nor  does  it  confront  the  incompatibility  of  the 


visi 

testifnony  in  the  first  trial  (dead  perhaps  to  subsequent 
C(>Ux"t:  procedure,  but  not  to  science)  with  the  whole  story 
^^  tti^  epileptic  visitations  in  the  commission  of  the  crime. 
It  -might  appear,  then,  that  scientific  investigation  in  this 
P^'^^ticular  case  had  a  bad  purpose.     But  if  the  sentiment 

*^Hese  are  taken  in  substance  from  the  hypothetical  question  in  the  second 
trial. 
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of  palliating  the  female  criminal  has  chosen  to  warp  such 
investigation  for  its  own  purposes,  this  does  not  militate 
against  our  plea  for  systematized  scientific  investigation 
in  criminal  cases.  Even  if  such  scientific  investigation 
be  carried  out  properly  under  the  plan  of  the  tentatively 
proposed  commission,  it  is  very  probable  that  this  same 
sentiment  will  still  be  expressed.  But  it  will  have  fewer 
opportunities  to  excuse  itself  under  pretexts  and  come 
but  more  baldly  as  a  subversion  of  cold  reasoning  to 
sentimentalism. 

With  no  proof  that  the  murder  was  committed  in  an 
*' epileptic  "  visitation,  it  is  wrong  to  acquit  the  culprit,  it 
is  wrong,  or  rather  merely  illogical  in  this  particular  case, 
after  admitting  the  irresponsibility  of  the  culprit  to  set 
her  free  upon  the  community  instead  of  caring  for  her 
infirmity  in  a  suitable  institution  for  that  purpose ;  it  is 
wrong  again  that  both  of  these  first  two  things  are  set 
forth  as  a  precedent  to  stimulate  similar  and  lesser  crimes 
and  offenses,  particularly  in  women. 

At  first  glance  the  inconsistency  of  how  it  has  happened 
that  the  woman  is  not  restrained  after  her  mental  irrespons- 
ibility is  conceded  might  seem  difficult  to  understand. 
But  it  is  not  a  tacit  operation  of  this  same  sentiment  which 
recognizes  the  guilt  of  the  woman  but  feels  that  her  wrongs 
have  outweighed  her  evil  doing. 

Such  sentiment  will,  no  doubt,  continue  to  operate  for 
a  long  while,  but  still  one  can  not  help  regretting  the  fact 
that  this  sentiment  is  so  sorely  exaggerated  as  to  partake 
of  a  pathological  nature. 

In  the  practical  operation  of  the  law  in  the  case  of  a 
man,  it  is  not  very  likely  that  such  a  pretense  of  '*  psychic 
epilepsy"  or  things  of  that  ilk  would  be  entertained 
seriously  in  the  face  of  a  motive  for  the  deed  and  such 
flatly  contradictory  testimony  as  was  given  in  the  first 
Barbella  trial. 

But  with  women  the  case  is  different,  there  is  very 
much  greater  danger  that  the  sentiment  of  this  commu- 
nity of  exonerating  women,  will  find  a  plausible  excuse  for 
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freeing  them  from  responsible  crime,  especially  when  it 
arises  out  of  affairs  mixed  up  with  sexual  indulgence. 

The  evil  in  opening  up  new  channels  in  epilepsy  for  the 
-expression  of  popular  sentiment,  in  excusing  women  from 
grave  crimes  like  murder,  exerts  its  most  vicious  influence 
in  tacitly  encouraging  the  multitude  of  adventuresses, 
female  offenders  and  conspirators,  more  especially  those 
with  a  good  thick  varnish  of  refinement,  to  an  unrestrained 
criminal  activity  in  spreading  out  a  net-work  of  extortion 
and  oppression  throughout  the  community. 

In  a  youthful,  inexperienced  country,  where  the  social 
classes  are  as  yet  undifferentiated  as  to  status  and  educa- 
tion, where  the  dictates  of  Mammon  regulate  the  course 
of  social  relations,  where  hysterical  sentiments  and  false 
chivalry  form  the  bane  of  social  life,  in  such  a  country  as 
that  the  female  offender  thrives  and  prospers.  The  laws 
of  our  country  favor  women  too  much  to  risk  an  additional 
boon  of  giving  her  the  privilege  of  exercising  the  right  of 
•execution  and  persecution  of  her  real  or  alleged  paramours. 

Whatever  view,  however,  we  may  entertain  as  to  the 
relation  of  insanitv  and  aberrant  mental  states  to  criminal 
acts,  whatever  may  be  our  opinion  as  to  '*  psychic  epilepsy" 
in  general  and  the  points  brought  up  in  the  case  of  Maria 
Barbella  in  particular,  one  thing  must  be  acknowledged 
and  that  is,  the  trial  and  its  verdict  demonstrates  to  us  the 
absolute  necessity  of  making  a  complete  detailed  investiga- 
tion of  criminal  cases,  of  making  a  complete  scientific 
analysis  of  the  nature  of  the  criminal  and  the  psychic  state 
he  was  in  when  the  act  was  carried  out.  Without  such 
a  thorough,  delicate  examination  we  are  almost  sure  to  go 
astray  in  our  judgment. 


The  scientific  investigator  in  his  studies  of  medico-legal 
cases  must  keep  in  mind  two  very  important  points — 

First, — lie  must  endeavor  as  much  as  in  his  power  to 
obtain  first-hand,  unadulterated  testimony  by  direct  exam- 
ination of  the  witnesses  and  accused  before  any  instruction 
has  come  in  to  modify  their  statements  and  accounts. 
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If,  however,  the  scientific  investigator  is  unable  to  obtain 
such  direct  testimony,  it  is  of  fundamental  importance  to 
examine  the  statements  of  the  witnesses  as  given  in  the 
very  first  court  procedures.  In  other  words,  where  a 
second  trial  was  granted  on  appeal,  the  testimonies  of  the 
first  trial  in  its  relation  to  that  of  the  second  are  especially 
valuable  for  the  sciejitific  determination  of  the  nature  of 
the  case.  A  disregard  of  the  testimony  as  given  in  a  first 
trial  is  from  a  scientific  standpoint  absolutely  inexcusable, 
since  such  an  examination  loses  thereby  its  inductive 
validity  and  scientific  value. 

Second, — The  scientific  investigator  of.  the  relation  of 
mental  alienation  to  responsibility  must  guard  himself 
against  the  fallacy  so  often  committed  by  the  untrained 
vulgar  mind,  of  arguing  the  wrong  point,  against  the 
fallacy  of  ignoratio  elejichi,  as  the  schools  term  it.  If,  for 
example,  the  plea  of  the  defense  be  epilepsy,  the  major 
premise  is,  **  Persons  committing  crimes  in  an  epileptic 
attack  are  irresponsible;"  it  is  altogether  irrevelant  to 
prove  and  establish  a  minor  premise :  *  *  This  crime  was 
committed  by  an  epileptic "  and  hence  conclude  falla- 
ciously, **  Therefore  he  or  she  is  irresponsible." 
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Part  I. 

INTRODUCTORY     REMARKS     AND     ANAMNESTIC     DATA    OF    THE 

BARBELLA    FAMILY. 

From  the  standpoint  of  responsibility  of  epileptics  in 
crime,  particularly  murder,  the  case  of  Maria  Barbella  is  a 
most  important  one  in  the  annals  of  criminology. 

Maria,  an  ignorant,  wronged  woman,  kills  her  seducer, 
Cataldo.  The  girl  slays  the  man,  whom  she  loves,  appar- 
ently in  a  climax  of  her  mental  and  probably  also  physical 
distress;  she  slays  him  suddenly,  brutally,  in  a  public 
place,  with  an  instrument  that  is  uncommon  to  her  hand, 
with  a  weapon  which  the  hand  itself  has  to  carry  and 
apply  to  the  vital  spot  in  order  that  an  effect  should  result. 
There  appears  to  be  an  absence  of  the  usual  premonitory 
signs  of  such  a  deed;  the  wound  inflicted,  there  follows  a 
series  of  strange  phenomena  with  the  woman  who  has  be- 
come a  murderess,  a  series  of  failures  of  the  normal  powers 
of  the  body  and  the  brain,  which  symptoms  are  followed 
by  a  prolonged  daze  of  varying  depth ;  and  when  conscious- 
ness has  returned,  the  slayer  manifests  an  oblivion  of 
almost  everything  that  has  transpired  since  the  instant  of 
the  greatest  acuity  of  her  distress. 

An  arrest  follows  the  deed,  the  culprit  has  made  no 
efforts  to  escape,  no  efforts  to  explain  or  to  excuse  any- 
thing; she  acts  in  an  automatic-like  way,  shows  no  emo- 
tions, no  sentiments.  Within  two  hours  after  her  arrest, 
the  woman,  who  has  heard  in  the  meantime  from  several 
individuals  of  what  she  has  done,  talks  somewhat,  on  being 

•The  Institute  does  not  hold  itst^lf  resp  )nsi'.)lj  for  rinytliing'  udviinoed  in  this 
paper  except  the  anthropolog:ical  measurements. 
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questioned,  about  Ijer  crime,  and  makes  some  endeavor  to 
explain  it,  but  does  not  justify  herself;  afterwards  claims 
not  to  remember  any  conversation,  and  adheres  to  this 
statement. 

M.  is  taken  to  prison.  Her  conduct  is  that  of  a  simple, 
meek,  and  ignorant  person,  who  is  much  frightened  and 
afflicted.  She  expresses  much  sorrow,  but  shows  no 
pangs  of  conscience,  no  regrets.  She  becomes  exhausted 
during  the  trial. 

The  case  before  the  court  is  conducted  from  a  purely 
legal  standpoint;  the  offender  is  convicted,  found  guilty 
of  murder  in  the  first  degree,  and  sentenced  to  be 
executed. 

A  second  trial  is  granted  on  an  appeal,  and  takes  place 
about  sixteen  months  after  the  first  one.  In  the  mean- 
time M.  made,  under  guidance  in  the  prison,  some  intel- 
lectual strides.  She  is  now  more  instructed,  more  intel- 
ligent, but  her  behavior  never  ceased  to  be  that  of  a 
simple,  mild,  affectionate  animal  or  savage;  she  was  gen- 
erally cheerful,  sometimes  childish,  but  did  nothing  to 
excess,  and  was  subject  to  frequent  depressions. 

The  second  trial  of  M.  becomes  prolonged  and  elaborate^ 
and  is  remarkable  for  the  fact  that  the  case  is  conducted 
throughout  on  a  medico-legal  basis.  Almost  half  a  hund- 
red witnesses,  including  eight  medical  experts,  are 
summoned  to  this  trial  and  examined.  Maria  is  claimed 
to  be  an  abnormal  being,  who,  in  the  act  of  the  killing  of 
Cataldo,  followed  unconsciously  a  morbid,  irresistible  im- 
pulse.    The  case  ends  with  the  culprit's  complete  acquittal. 

Such,  in  brief,  is  the  history  of  the  case  of  Maria 
Barbella. 

II. 

There  is  no  case  of  such  deep  interest  to  the  medical 
profession,  and  particularly  to  the  medico-legal  branchy 
as  an  instance  in  which  a  pathological  condition  of  one 
human  being  has  led  directly  to  such  a  serious  social 
offense  as  is  the  annihilation  of  a  fellow-being. 
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Murder  is  one  of  the  gravest  resultants  of  circumstances 
in  society,  mainly  for  the  reason  that  it  means  an  abso- 
lute loss  and  can  not  be  undone,  nor  even  fully  compen- 
sated for.  Due  to  this  importance  of  murder,  it  is  one  of 
society's  greatest  interests,  and  consequently  duties,  to 
guard  against  such  a  crime  and  to  use  every  means  for  its 
prevention. 

The  circumstances  that  may  lead  to  murder  are  mul- 
tiple. Society  itself  is  a  whole,  composed  of  many  inter- 
dependent organs,  each  of  which  takes  prevalently  a  part  in 
a  certain  class  of  social  functions.  The  medical  profession 
is,  for  instance,  one  such  organ,  and  the  legal  profes- 
sion is  another.  If  we  analyze  the  causes  of  crime,  and 
those  of  murder  in  particular,  we  will  find  that  we  can 
divide  all  the  causes  of  such  acts  into  groups,  and  that 
different  ones  of  these  groups  of  crime-causes  will  fall  within 
the  function  of,  or  will  be  of  most  interest  to,  different  ones 
of  the  social  organs ;  and  there  is  one  large  grouj)  of  such  cir- 
cumstances or  causes  of  crime,  and  especially  of  murder, 
which  falls  mainly  to  the  function  of  the  medical  social 
organ,  or,  briefly,  within  the  scope  of  medicine. 

The  last  mentioned  group  of  causes  comprises  all  those 
initiatives  to  criminal  action  which  are  due  to  some  anom- 
alous or  pathological  conditions  of  the  body  or  any  of  its 
parts,  particularly  to  the  latter. 

The  physician  recognizes  these  underlying  anomalous, 
and  especially  the  pathological,  conditions  of  the  human 
body  as  the  real  and  original  causes  of  a  certain  number 
of  transgressions,  and  as  everything  concerning  imper- 
fections or  disorders  of  the  body  is  relegated  to  him  by 
society,  it  becomes  the  duty  of  the  physician  to  occupy 
himself  with  such  conditions  and  their  possible  results. 

The  medical  profession  is  to  be  the  guardian,  and  at  the 
same  time  the  adviser,  of  society  as  far  as  such  conditions 
are  concerned.  The  medical  profession  is  to  protect 
society  from  this  standpoint.  The  physician  is  to  demon- 
strate and  make  generally  known  that  class  of  causes  of 
crime  which  comes  within  his  scope,  so  that  they  may  be 
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generally  understood,  and  he  is  to  point  out  the  mode  of 
prevention  of  these  causes,  or  their  treatment  when 
already  present,  and  the  proper  treatment  of  the  individ- 
ual in  whom  they  have  been  already  productive  of  results. 
And  hence  every  case  where  anomalous  or  pathological 
conditions  or  combinations  of  both  may  be  suspected, 
threaten  to  become  apparent,  or  have  already  become  mani- 
fest, is  of  the  deepest  interest  to  the  medical  profession  for 
the  reason  that  such  conditions  may  stimulate  crime  and 
especially  murder. 

The  most  important  thing  for  the  medical  body  under 
these  circumstances  is  self-evidently  to  possess  a  thorough 
knowledge  of  all  those  organic  conditions  that  are  or  ever 
may  become  the  indirect  or  the  direct  causes  of  serious 
social  transgressions.  Such  a  knowledge  is  not  yet 
attained,  but  is  in  process  of  crystallization,  and  anything 
that  may  at  any  time  materially  contribute  to  its  progress 
or  clearing  up,  can  not  but  be  of  some  importance.  The 
best  teacher  in  this  case  is  experience;  we  learn  crimin- 
ology best  from  what  has  already  transpired.  Our  richest 
information  comes  from  well  studied  cases  in  which  the 
causes  have  already  culminated  in  the  effect.  And  we 
seem  to  be  confronted  with  such  an  instructive  instance  in 
the  case  of  Maria. 

A  close  scrutiny  reveals  in  this  case  an  array  of  patho- 
logical and  anomalous  conditions,  the  effects  of  which 
conditions  seem  to  have  stimulated  the  act  of  murder. 
The  circumstances  are  not  of  anv  common,  well-known 
type ;  they  have  attracted  already  considerable  attention ; 
and  these  reasons,  with  the  design  on  my  part  to  fully 
elucidate  the  case,  call,  I  think,  for  an  extended  publica- 
tion of  the  facts  discovered  in  the  case. 


III. 

The  facts  which  are  to  follow  consist  of: 

(A)     A  compilation  of  data  taken  in  substance  from  the 
hypothetical  question  in  the  second  trial,  but  corroborated 
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by  me  in  direct  examination  of  various  members  of  the 
family.  (Nothing  of  importance  is  included  here  but  what 
was  acceded  to  by  both  the  defense  and  the  prosecution 
during  the  trial.) 

(B)  The  anthropological  examinations  of  the  accused, 
her  relatives,  etc. ;  examinations  which  extended  ov^er 
a  period  of  nearly  two  m6nths. 

(C)  A  critical  consideration  of  the  determined  facts, 
avoiding,  however,  as  much  as  possible  any  more  than 
general  conclusions. 

My  role  in  publishing  this  case  should  not  be  looked  at 
as  that  of  a  vindicator  or  defender  of  M. ;  my  purpose  is 
no  other  than  to  present  a  series  of  conditions  and  facts 
which  will  prove  of  not  a  common  criminological  interest 
to  the  medical  profession.  Whatever  specific  conclusions 
may  be  drawn  from  this  case  are  left  to  the  reader. 

A. — Anamnkstic  Data.* 

*^  The  woman  M.  was  born  about  twenty-four  years  ago 
in  Ferrandina,  Italy,  a  town  of  some  4,000  or  5,000  in- 
habitants. She  was  the  daughter  of  poor  and  illiterate 
parents."     (Q.)+ 

*'  M.  's  paternal  grandfather  was  a  drunkard  and  a  man  of 
a  low  order  of  intelligence.  He  was  the  only  child  living  out 
of  his  family.  He  often  drank  to  excess.  He  was  a  man 
accustomed  to  talk  unintelligently  and  irrationally,  he 
would  be  incoherent  and  disconnected  in  his  utterances, 

•  ♦  The  anamnestic  data  are  taken,  in  sub>tance.  from  the  liypt)thetical  question 
in  the  second  trial. 

t  Q  =  Hyp<>thetical  rjuestion. 
W  =  Witness  before  court. 

Note.— Whatever  has  been  taken  from  the  hj'pothetii-al  questi«>n  is  s])ecified 
by  the  quotations  niarki-d  "Q."  The  original  lanv;ua>fe  «>f  the  hypothetical 
question  has  been  often  slivrhtly  modified,  but  no  m-idirications  were  made 
which  would  have  any  bearin>f  on  the  i>»sue  nf  the  case.  A  few  particulars  of 
medical  interest  testified  to  before  the  court  and  not  included  in  the  hypothetical 
question  are  also  inc<«rporated  with  the  folio winjs^  statements,  and  similarly 
are  indicated  by  the  quotatit)ns  marked  '"  W." 


2i8  hrdlicka:  the  case  of  maria  barbella. 

and  in  fact,  when  spoken  to,  would  seem  to  have  no 
understanding  of  what  had  been  said;  when  told  to  do 
this  or  that,  he  would  do  something  which  was  exactly 
the  opposite,  this  happening  in  connection  with  his  em- 
ployment as  a  tailor,  and  on  other  occasions."     (Q.) 

**M/s  mat errial grandfather  died  about  forty  years  ago 
and  during  his  life  was  observed  on  a  number  of  occasions 
to  be  seized  by  fits  in  the  streets  (of  Ferrandina)  when 
he  would  rush  against  persons  and  attack  them  and  when 
he  was  prevented  by  bystanders  from  doing  violence,  then 
he  would  wrestle  with  them  and  that  so  long,  until  he  was 
overpowered  and  taken  into  his  house.  These  seizures 
were  observed  three  or  four  times  at  least,  although  nobody 
provoked  such  acts  so  far  as  the  observers  could  ascer- 
tain. When  he  had  his  attacks,  he  assumed  a  threaten- 
ing position,  but  when  he  had  no  attacks,  '  then  he  was 
a  very  considerate  man  and  of  a  severe,  earnest  appear- 
ance."* (Q.)  He  was  committed  to  the  asylum  for  the 
insane  at  Aversa,  and  died  subsequently  in  this  asylum. 

**  The  maternal  grandmother  of  this  woman  M.  had  an 
attack  of  some  kind  about  a  year  before  her  death  (which 
occurred  at  about  the  age  of  60) ;  this  attack  occurred  during 
the  night-time,  and  she  was  found  the  next  morning  with 
her  mouth  distorted  and  unable  to  speak  or  walk.  This 
condition  continued  for  some  two  or  three  months,  when 
she  gradually  recovered.  About  a  year  after  the  first 
attack  above  described,  she  was  seized  with  a  similar  one, 
and  after  this  second  -attack  she  lingered  for  about  fifteen 
days  in  a  condition  that  was  like  the  condition  described 
above  after  the  first  attack,  whereupon  she  died.  This 
maternal  grandmother  was  during  her  life  much  addicted 
to  the  use  of  intoxicating  liquors,  being  often  in  a  state  of 
drunkenness."     (Q.) 

**  The  maternal  grandfather  had  one  brother,  who  was  a 
hunchback."     (Q.) 

**The  maternal grandviotJier  had  one  brother,  whose  con- 
duct in  life  was  that,  when  he  was  intoxicated,  he  used 
to  smash  up  the  furniture  and  everj'thing  that  he  could 
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lay  a  hand  on  and  threatened  also  the  life  of  his  wife. 
He  was  an  habitual  drunkard  and  when  intoxicated  used 
to  throw  himself  on  the  ground  and  turn  over  like  an 
animal."     (Q.) 

"  The  mother  of  M.  had  one  brother,  who  died  at  the  age 
of  four  in  convulsions  oi  some  kind."     (Q.) 

'*  The  father  of  M.  was  one  of  six  or  seven  children.     He 
had  one  brother  who  is  now  living,  who  was  and  probably 
still  is  an  habitual  drunkard.     This  brother  has  been  in 
the  habit  of  stripping  off  his  clothes  and   exposing  his 
nude  person  in  the  streets  of  Ferrandina,  and  these  exhi- 
bitions of  his  person  have  occurred  sometimes  when  he 
was  drunk  and  at  other  times  when  he  was  sober.     This 
,  uncle  of  M.  has  been  known  to  enter  a  saloon,  buy  liquors 
for  all  those  around,  and  then  burst  into  a  spasmodic  fit 
of  weeping  or  laughter.     He  has  been  seen  to  crunch  the 
-r2eck  of  a  bottle  with  his  teeth,  seemingly  because  some- 
^oo  had  refused  to  drink  with  him  and  this  had  provoked 
^5  *^^  -      He  has  on  a  number  of  occasions  piled  up  the  fur- 
f^*^^'ixe  and  other  household  articles  in  his  home  and  set 
to  them.     He  would   exhibit   himself   as   above   de- 
lved   indiscriminate! V   to   men,  women    and   children. 
KDne  occasion,  after  having  treated  all  those  that  hap- 
.^d  to  be  in  a  saloon,  he  began  to  strip  off  his  clothing 
^:^d  had  succeeded  in  removing  almost  all  his  garments, 
v^rhen    he   was    prevented    from    continuing   by  the   by- 
standers." (Q.)     He   has   been   married   for  over  seven 
years,  but  never  had  a  child  by  his  wife. 

^'The  father  of  M.  had  another  brother,  who  died  young, 
under  twenty,  having  been  killed  by  brigands.  Another 
brother  had  enlisted  with  Garibaldi  as  a  revolutionist  and 
had  thus  met  his  death.  Of  the  sisters  of  the  father  of 
M.,  one  for  little  or  no  reason  used  to  strike  herself  with 
the  fist  on  the  face,  pull  her  own  hair,  and  throw  herself 
on  the  ground  and  turn  over  on  the  ground  and  strike  her 
head  against  the  wall."     (Q.) 

"  The  mother  of  M.  is  47  years  old;  she  was  married  at 
the  age   of    18,  she   has   chronic   ophthalmia,  which   has 
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troubled  her  since  about  her  twentieth  year.  She  has  head- 
aches and  turnings  of  the  head,  these  latter  occasionally 
so  severe  that  she  becomes  unable  to  talk,  and  has  to  get 
hold  of  something  in  order  to  prevent  falling  to  the 
ground.  Her  headaches  are  almost  continuous,  although 
at  times  heavier  than  at  others.  A  heavy  pain  commences 
at  the  forehead  and  then  goes  back  and  is  stronger  on  the 
top  of  the  head.  When  the  weather  is  bad,  she  suffers 
the  most  pain  in  her  head  and  is  unable  to  work  at  such 
times;  she  has  taken  medicines,  but  they  have  never 
alleviated  her  headache  trouble.  There  are  moments 
when  her  eyes  are  in  utter  darkness,  with  streaks  of  red 
and  white  that  flash  before  them;  she  sometimes  has 
cramps  in  the  muscle  of  the  right  leg,  and  then  a  general 
painful  contraction  of  the  right  side,  up  to  the  neck,  which 
contraction  lasts  nearly  a  quarter  of  an  hour  or  more. "  (Q.) 

**This  mother  of  M.  was  also  troubled  up  to  within  a 
few  years  ago,  with  attacks  of  the  following  kind:  She 
would  fall  to  the  ground,  have  convulsions,  and  while 
muttering  would  shift  her  tongue  from  one  corner  of  her 
mouth  to  the  other;  at  such  times  her  eyes  would  be  wide 
open  and  she  would  stretch  her  arms  and  legs  up  and 
down;  her  face  would  be  pale  when  thus  seized  and  she 
would  be  stupid  when  recovering  from  the  attack.  When 
such  attacks  were  approaching,  she  would  often  commence 
to  cry  and  then  fall  to  the  ground;  during  these  attacks 
a  bladder  filled  with  snow  would  be  applied  to  the  back  of 
her  head  but  without  any  apparent  effect ;  and  then  when 
she  came  to  again,  she  felt  as  if  'she  was  worth  nothing,* 
and  fell  into  a  dazed  state."     (Q.) 

' '  One  day  there  was  a  religious  procession  in  Ferrandina. 
M.'s  mother  was  looking  at  that  procession,  when  she  was 
suddenly  attacked  in  the  manner  above  described.  These 
seizures  came  at  irregular  intervals,  sometimes  being 
several  months  apart,  and  at  other  times  at  much  shorter 
intervals."     (Q.) 

No  serious  diseases  or  injuries  in  her  life,  outside  the 
above  mentioned. 
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Her  puberty  came  at  about  15,  before  her  marriage,  and 
it  was  attended  with  nervousness,  headaches  and  flushes. 

Sexual  instincts  about  normal.  Marriage  from  love; 
immediate  conception. 

Her  left  breast  became  sore  after  everv  childbirth,  so 
much  so  that  she  never  nursed  except  with  the  right  one. 

Knows  nothing  unusual  about  herself,  save  that  she  was 
always  of  a  quick  temper.  Likes  to  drink  but  not  to 
excess. 

Intolerance  of  tobacco  smoke;  had  to  prohibit  smoking 
by  her  husband. 

Felt  several  times  tcediuvi  vitce — prevented  from  doing 
herself  harm  only  on  account  of  her  love  for  children  and 
husband. 

'*The  mother  of  M.  during  her  thirty-one  years  of  mar- 
ried life  has  had  thirteen  children  and  two  miscarriages. 
Of  those  thirteen  children,  seven  are  dead,  all  dying  before 
the  age  of  two,  and  of  the  following  diseases :  two  in  con- 
vulsions, two  in  *  typhoid, '  two  of  marasmus  and  one 
*in  teething.'" 

^^  The  father  of  M.  is  now  about  fifty-eight  years  of  age. 
He  was  born  at  Ferrandina,  Italy,  and  was  a  sort  of  a 
vagrant,  country  musician,  later  on  became  a  tailor,  an 
employment  he  still  follows.'*     (Q.  and  W.) 

No  particular  data  about  childhood.  No  schooling;  be^ 
came  a  musician  (through  compulsion)  at  about  15  years, 
and  stayed  a  wandering  musician  for  a  period  of  years, 
but  was  found  incapable,  left  the  vocation  on  this  account 
and  became  a  tailor.  Physically,  resembles  his  father. 
Masturbated  considerably  when  young.  Later,  fond  of 
women,  had  chancre  once,  no  consequences.  No  serious 
diseases  remembered,  except  pneumonia.  ^  'Drank  often  to 
excess  up  to  about  four  years  ago"  (Q.);  had  to  give  up 
drinking  on  account  of  very  unpleasant  results  which  fol- 
lowed, and  also  because  of  poverty.  In  character  the 
subject  was  always  quiet,  mild,  and  never  did  anything 
dishonest.     No  sexual  abnormalities. 

*'The  eldest  brother  of  M.  is  now  28  years  of  age;  he 
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was  bom  in  Ferrandina,  Italy."  (Q.)  A  tailor;  lives  in 
wild  marriage  (for  five  years)  with  a  woman  who  separated 
from  her  husband.  No  children.  No  recollection  about 
early  childhood,  except  that  he  had  scarlatina.  School 
for  six  years,  progress  very  mediocre.  During  youth 
addicted  considerably  to  masturbation.  First  sexual  inter- 
course with  women  at  about  15;  gonorrhoea  at  17;  inter- 
course more  or  less  frequent  since — retarded  by  his 
feeling  physically,  for  he  felt  bad  and  sorry,  or  even 
disgusted  after  intercourse. 

Repeated  attacks  of  pneumonia  at  eight,  fourteen  and 
seventeen  years  of  age;  severe  attack  of  small-pox  at  the 
twentieth  year.  At  about  six  or  seven  years  of  age, 
a  glandular  swelling  appeared  on  the  right  side  of  the 
neck,  and  was  cut  later  many  times  in  succession — this 
seemed  to  be  indicative  of  scrofula. 

'*,Up  to  his  seventh  year  the  boy  was  liable  to  convul- 
sions. When  about  seven  yeais  old,  he  had,  at  school,  an 
attack  of  unconsciousness  and  a  fall.  One  day,  when 
about  twelve  years  of  age,  he  was  attacked  by  convulsions 
and  fell  to  the  ground  and  struck  himself,  so  that  he  was 
bleeding  from  the  face.  When  he  lay  on  the  floor  he  was 
observed  to  be  '  of  the  color  of  death '  and  *  his  mouth 
was  all  distorted  and  frothy  and  he  was  in  a  trembling  con- 
dition;' whilst  on  the  floor,  he  passed  urine  in  his  clothes. 
After  this  he  was  put  to  bed,  sleep  supervened  for  two  or 
three  houi*s.  When  he  awoke  and  was  asked  what  had 
happened  to  him,  he  said  '  I  do  not  know  anything.  I 
think  I  had  a  turning  of  the  head  which  caused  my  acci- 
dent.'" (Q.)  He  has  had  a  similar  attack  about  six  or 
seven  times  since,  the  last  one  two  months  ago.  In  some 
of  these  attacks  he  fell  in  the  street,  in  others  he  fell  at 
home;  he  has  been  picked  up  by  the  bystanders;  no 
known  cause  for  these  attacks ;  all  of  them  are  preceded 
by  vertigo,  and  followed  by  a  feeling  like  drunkenness. 
The  unconsciousness  is  sudden,  and  the  subject  will  fall 
on  his  head,  often  sustaining  injuries.  In  one  of  the 
attacks  he  injured  his  left  ear,  in  another  his  forehead, 
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(scar  just  below  the  insertion  of  hair  and  to  the  left  of  the 
median  line,)  and  in  the  last  one  his  right  hand.  During 
several  of  the  attacks  he  passed  urine  in  his  clothes. 

He  would  be  free  from  these  severe  attacks  for  one  to  three 
years  at  a  time,  and  between  the  last  and  the  preceding 
nearly  eight  years  elapsed;  but  in  these  intervals  he 
would  often  sustain  smaller  attacks.  One  or  two  of  these 
minor  attacks  occurred  several  times  a  month.  The  minor 
attacks  begin  with  a  frontal,  or  rarely  occipital  headache, 
then  comes  virtiginous  sensation  obliging  him  to  catch 
hold  of  something;  at  times  this  is  all,  at  others  the  dizzi- 
ness is  followed  by  a  short  period  of  semi-consciousness 
or  even  unconsciousness;  he  would  then  stop  work,  but 
not  fall;  he  had  a  similar  attack  yesterday  (October  27th). 
These  spells  come  on  him  equally  well  whether  at  work  or 
at  home,  but  not  at  night,  and  are  followed  by  bad  feeling 
in  his  head — he  is  as  if  he  were  drunk. 

**  Three  or  four  years  ago,  this  brother  of  M.  felt  on  one 
occasion  a  sudden  great  heat  in  his  veins  and  head,  and 
then  fell;  when  he  came  to,  he  found  himself  in  bed;  he 
was  observed  at  this  time  to  suddenly  fall  to  the  ground, 
whilst  working  near  a  table,  and  he  lay  on  the  ground 
after  falling  with  his  eyes  staring;  he  was  'stretched  out 
like  one  dead  '  and  had  grown  pale;  he  lay  in  this  con- 
dition for  five  or  six  minutes  before  he  came  to;  water 
was  sprinkled  on  him  seemingly  without  any  effect;  he 
was  in  a  state  of  stupefaction  after  coming  out  of  this 
seizure  and  was  unable  to  explain  what  had  happened, 
and  could  not  work  for  a  number  of  days  thereafter. "     (y.) 

Since  his  childhood,  the  subject  has  suffered  with  head- 
aches. These  headaches  appear  once  or  twice  a  week,  are 
usually  frontal,  but  seldom  occipital.  They  are  always 
worse  in  bad  weather,  and  usually  worse  in  the  fore  part 
of  the  day;  they  are  often  accompanied  by  dizziness,  and  at 
times  by  ringing  in  the  right  ear;  during  these  headaches 
his  sight  is  weaker,  and  his  intellect  and  memory  dull; 
sometimes  when  suffering  much  his  speech  becomes  diffi- 
cult, and  occasionally  he  notices  in  such  a  state  an  unac- 
countable' aversion   to   those  whom   he   otherwise   bears 
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affection — his  family  for  instance.  It  is  in  these  headaches 
that  the  before-mentioned  attacks  with  unconsciousness 
develop.  And  the  pains  are  sometimes  so  great  as  to 
oblige  him  to  leave  work.  His  eyelids  will  also  occasion- 
ally twitch  in  these  seizures,  and  his  face  is  pale. 

After  recovery  from  the  small-pox,  all  the  above 
described  conditions  became  aggravated. 

The  subject  is  a  light  sleeper,  and  has  frequently  fright- 
ening dreams,  occasionally  of  motor  character. 

He  has  been  accustomed  in  the  past  to  drink  heavily, 
and  still  indulges  in  drink  to  excess  at  times,  but  alcoholic 
beverages  always  affect  him  badly.  He  can  not  smoke  to 
any  extent,  for  tobacco  also  affects  him  very  disagreeably. 
The  subject  is  much  prone  to  numbness,  often  feels  hot 
spots  over  his  body.  Sometimes  his  hands  wuU  be  as  if  they 
were  dead,  and  then  he  will  catch  the  skin  on  them  with 
his  scissors  without  being  conscious  of  it. 

In  character,  this  first  brother  of  M.  is  cheerful  when 
fully  well;  otherwise  he  is  morose,  melancholy  and 
irascible. 

**  The  brother  of  M.  next  to  the  one  just  now  described, 
is  at  present  twenty-one  years  of  age.  During  infancy  his 
legs  were  weak,  so  that  he  could  not  walk  until  three 
years  old.  As  a  child  he  had  convulsions,  and  when 
about  seven  or  eight  years  of  age,  he  once  suddenly  fell  on 
the  ground,  hurt  his  head,  had  his  mouth  distorted,  had  to 
be  picked  up  and  cared  for.  Afterwards  he  was  put  upon 
a  bed,  slept  several  hours,  and  when  subsequently  asked 
what  had  been  the  matter  with  him,  he  was  unable  to 
respond  intelligently."     (Q.) 

He  went  to  school  at  about  the  age  of  six,  attended 
three  years,  and  left  because  of  dislike  and  being  unable 
to  obtain  any  benefit.  Worked  since  about  thirteen  years 
old. 

**Has  always  been  troubled  with  headaches  and  ver- 
tigos."  (Q.)  The  headaches  are  always  frontal,  most 
marked  above  the  outer  orbital  angles.  They  are  some- 
times so  severe  as  to  oblige  him  to  leave  work.     Thev  are 
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aggravated  regularly  by  damp  weather.     Sometimes  there 
is  pain  in  his  frontal  scar  (see  lower).     The  vertigos  come 
sometimes  during  headache,   sometimes  without   it,  but 
they  trouble  him  particularly  at  night,  when  lying  down. 
They  are  also  brought  on  by  anger  or  provocation.     When 
the  headaches  are  particularly  severe,  he  becomes  confused 
in  his  mind,  and  has  to  hold  on  to  something  so  as  not  to 
fall;  he  can  anticipate  these  attacks;  they  come  once  in  a 
fortnight  to  once  a  month,  sometimes  at  day,  now  and  then 
also  at  night,  are  uncontrollable  and  last  but  a  short  while. 
When  such  an  attack  of  confusion  is  about  to  occur  the  ver- 
tigo increases,  he  becomes  pale,  and  sees  streaks  of  light, 
sometimes  white,  sometimes  red;    he  will  catch  hold  of 
something  for  support  and  then  his  sight  grows  obscured 
and  he  knows  no  one   and   nothing  for  a   brief  while. 
Sometimes  his  teeth  chatter,    or  some   of  the   muscles 
contract.     He  is  also  cold  and  stupid  when  these  attacks 
cease.     They  are  furthermore   always  accompanied  by  a 
strange  fear,  which  sometimes  precedes  them,  but  more 
often  follows,  and  in  which  he  seems  to  hear  footsteps  and 
thinks  some  one  is  going  to  hit  him.     He  has  also  learned 
to  anticipate  these  attacks  by  his  head  beginning  to  feel 
*'very   weak"  and   tears  rolling   from   his  eyes.     When 
younger,  before  his  fifteenth  year,  he  used  to  fall  in  these 
attacks,  and  was  often  injured.      **  When  about  eight  years 
old,  during  a  severe  attack,  he  fell  and  received  a  deep 
wound  on  the  forehead  over  his  left  eye  (a  deep   cica- 
trix)." (Q.)     As  further  marks  of   similar   accidents   he 
shows  a  scar  on  the  tongue  and  one  on  the  back  of  his 
head.     These  greater  attacks  were  accompanied  with  com- 
plete unconsciousness.     When  he  would  arise  from  them 
he  would  .feel  confused  and  weak  for  a  time.     The  last 
such  attack  occurred  about  seven  years  ago. 

*•  His  elder  brother  declares  that  once  in  Italy  he  went  to 
bed  with  this  boy  and  that  while  he  (the  elder  brother) 
was  about  to  fall  asleep,  the  younger  one  commenced 
suddenly  to  work  first  with  the  feet  and  then  with  the 
arms;  the  elder  brother  then  got  up  and  refreshed  him 
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with  water  in  the  face ;  the  boy  then  became  quiet  but  did 
not  awake ;  the  next  morning  the  boy  had  no  recollection 
of  the  occurrence  just  described."  (Q.) 

The  subject  is  afflicted  with  considerable  insomnia. 
At  times  he  is  sleepless  most  of  the  night,  mainly  on 
account  of  the  vertigos.  At  the  time  of  going  to  bed  he 
has  often  ringing  in  the  ears.  When  asleep,  he  has  fear- 
ful dreams  and  will  cry  out ;  he  dreams  often  that  he  is 
falling  from  a  high  place,  or  is  pursued.  Whatever  the 
dream  may  be,  it  is  never  pleasant. 

He  experiences  momentary  losses  of  memory,  and 
psychical  absences.  There  are  sudden  attacks  of  anger, 
sometimes  on  slight  provocation,  other  times  he  knows 
not  why.  At  times  he  feels  tired  of  life  and  has  suicidal 
tendencies,  but  has  never  tried  self-destruction.  Often 
feels  like  cr}nng,  and  at  times  really  cries. 

The  subject  is  always  gloomy  and  melancholy.  He  hates 
to  be  talked  to  or  to  respond.  Likes  everything,  but 
would  not  bother  anything  nor  be  bothered  by  it.  Thinks 
he  is  very  unfortunate  without  knowing  exactly  why. 
Has  always  been  stubborn  and  irascible. 

Can  smoke  but  ver}'-  little — it  affects  his  head;  and  same 
with  drink — **  anything  that  contains  alcohol  goes  right 
away  to  his  head  "  and  makes  him  feel  bad.  His  eyelids 
twitch  some  mornings.  He  also  sometimes  exhibits  con- 
tractions in  the  left  leg  at  night. 

Some  masturbation.  Has  sexual  relations  with  women 
at  times,  but  only  rarely,  on  account  of  his  feeling  very 
bad  after.     Is  not  very  potent. 

About  four  3^ears  ago  had  pneumonia. 

A  still  yotmger  brother  of  M.  is  now  fourteen  years  old. 
Has  been  at  school  four  years  and  is  in  the  sixth  grammar 
class  (school  in  Italy  as  before).  Was  sent  back  lately 
from  the  sixth  to  the  fifth  grammar  class.  Reading  is 
very  hard  for  him.  *  *This  youngest  brother  of  M's  suffered 
with  weak  legs  when  a  child  and  when  three  or  four  years 
of  age,  his  legs  were  put  in  splints;  he  wet  his  bed  up  to 
the  eighth  year.     When  an  infant,  he  was  afflicted  with 
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attacks  of  *  contortions. '  When  about  two  years  old,  this 
boy  had  a  convulsion  of  some  kind,  when  he  *  shook  with 
his  arms  and  threw  back  his  head  and  had  his  eyes  staring 
and  then  fell  forward.  *  When  about  eight  years  of  age, 
he  was  playing  on  a  bridge,  when  suddenly  'stars  came 
into  his  eyes,  he  couldn't  see  any  m^re,'  whereupon  he 
fell  down;  he  did  not  remember  what  had  happened  to 
him  until  he  had  been  picked  up  by  his  comrades  and 
brought  home;  his  face  was  very  pale  when  he  was 
brought  home,  he  had  froth  on  the  month  and  the  mouth 
was  slightly  distorted  and  blood  flowed  from  the  tongue; 
he  had  no  recollection  of  anything  happening  to  him  from 
the  time  that  he  first  saw  the  stars  until  he  was  brought 
home."  (Q.) 

**  After  each  of  the  two  attacks  described  above,  this 
younger  brother  of  M.  was  found  wet  from  micturi- 
tion." (Q.)  During  one  similar  attack  in  Italy  the  boy 
fell  over  a  pan  of  hot  coals  and  sustained  a  number  of 
burns  on  his  head,  vet  he  lav  on  the  hot  coal  until  removed, 
afterwards  did  not  know  how  he  came  to  be  burned. 

Knows  nothing  special  of  himself,  except  that  he 
suffers  often  from  headaches  and  vertigos.  He  ''gets  a 
headache  all  the  time,"  "like  wheels  going  around  in  his 
head;"  this  feeling  of  dizziness  together  with  headache 
afflicts  him  often  and  he  is  obliged  to  hold  on  to  something 
during  these  seizures  to  prevent  falling. 

The  headaches  are  frontal,  and  are  associated  with  pallor. 
The  vertigos  come  mostly  in  the  morning.  When  severe, 
he  sometimes  falls.  Fell  in  this  wav  in  Italv  about  six 
years  ago,  hurt  his  lip,  and  bit  his  tongue  while  unconscious. 
When  falling  now,  (which  is  once  in  two  or  three  months) , 
** makes  himself  sometimes  a  lump"  on  his  head,  without 
feeling  how.  When  getting  up  from  his  falls,  will  "  think 
and  think  how  he  has  fallen,  and  then  will  touch  himself 
all  around. " 

Sleep  not  very  good,  dreams  of  thieves  coming  and  try- 
ing to  kill  him;  kicks  much  in  sleep  (attested  by  his 
little  sister). 
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Becomes  very  angry  at  times,  less  so  though  when 
younger.     Will  go  on  the  floor  and  **  stumble  "  around. 

Is  afraid  in  the  dark,  especially  of  cats.  Says  he  once 
saw  one  with  red,  fiery  eyes  which  frightened  him. 

M.  has  a  sister  now  about  twenty-three  years  of  age. 
She  is  married;  a  tailoress;  bom  at  Ferrandina,  Italy. 
Married  three  years;  has  had  three  children.  None 
of  these  children  are  entirely  well  (husband  healthy),  par- 
ticularly the  second,  who  is  always  sickly.  (The  youngest 
child  died  since  of  marasmus). 

The  teething  of  the  two  older  ones  has  been  accompanied 
by  convulsive  seizures.  Oldest  child,  2  J^  years  old,  speaks, 
but  only  **like  a  parrot,"  repeating  only  what  is  said  to  it. 

The  young  lady  had  measles  and  pneumonia — no  other 
diseases  in  her  life.  School  but  one  year,  left  because  of 
dislike.  Can  not  read  or  write.  Puberty  at  about  14, 
accompanied  with  increase  of  religious  sentiments,  and  with 
severe  headaches,  which  have  continued  more  or  less  ever 
since.  She  had  these  headaches  in  fact  at  times  before 
puberty,  but  the  memory  of  them  is  indistinct.  Now, 
thev  come  two  or  three  times  a  week,  and  are  worse 
during  menstruation.  They  are  of  various  degrees  of 
severity,  and  situated  usually  over  the  bregmatic  region 
or  whole  frontal  region,  and  sometimes  extend  further. 
They  are  always  worse  in  bad  weather.  Her  face 
becomes  mostly  pale,  but  sometimes  flushed  in  the 
seizures. 

With,  but  also  without,  these  headaches,  she  has  had 
and  still  has  attacks  of  vertigo.  Such  attacks  of  vertigo 
come  now  about  once  a  week,  and  are  also  more  severe 
during  menstruation.  There  is  no  regular  time  for  the  verti- 
ginous seizures,  though  they  come  mostly  in  the  morning. 
At  times,  when  she  has  them  she  **can  not  see  and  has  to 
hold  on  to  somethinjr;"  but  it  is  that  wav  onlv  *'for  a 
minute. "  * '  This  sister  from  her  childhood  up  to  the  age  of 
ten  siiffered  with  convulsions.  Once  in  Italy  when  about 
fourteen  years  of  age,  when  engaged  in  washing  with  M. 
at   the   bank   of  the  river,  she   had  a   spell  of    *  strange 
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dizziness' — 'a  turning  of  the  head' — and  she  fell;  after 
the  feeling  of  dizziness  she  was  unable  to  see  and  although 
she  sustained  an  injur}'  during  the  fall  she  knew  nothing 
of  what  had  happened  during  the  attack."  (Q.) 

**  Once  when  about  nine  or  ten  years  of  age  this  girl  was 
holding  her  little  brother  in  her  arms,  when  a  dizziness 
overcame  her,  her  arms  loosened,  she  was  unable  to  see 
and  her  little  brother  fell  down;  it  was  more  than  half  an 
hour  before  she  saw  anything;  her  mother  subsequently 
asked  her  *  why  did  you  drop  the  child?'  and  she  said  'I 
can  not  remember  anything  of  how  it  happened,  I  do  not 
know;'  she  did  not  know  that  the  child  had  fallen  until 
informed  of  it  afterwards."  (Q.) 

'*  Four  or  five  years  ago,  this  young  lady  was  on  the  roof 
of  a  house,  when  all  at  once  she  was  observed  to  rush 
towards  the  edge  of  the  roof  as  if  she  intended  to  throw 
herself  down;  but  before  she  jumped  she  was  seized  and 
■carried  downstairs ;  while  being  carried  downstairs,  she  was 
unconscious  and  in  slight  contortions;  in  the  room  those 
around  sprinkled  her  with  water,  put  vinegar  under  her 
nose,  freed  her  of  corsets,  but  she  did  not  come  to  for  some 
time.  After  she  came  to,  she  remained  there  stupid,  and 
when  asked  why  she  wanted  to  throw  herself  from  the 
roof,  said  she  did  not  know  anything  about  it,  that  she 
did  not  remember,  that  the  last  thing  she  knew  was  that 
she  became  dizzy  and  saw  some  flashes  of  light  before  her 
eyes."  (Q.) 

The  subject  often  feels  weak  and  then  sweats  much. 
Her  hands  are  **always  hot." 

She  has  momentary  spells  of  unconsciousness,  and  in 
such  states  lets  dishes  fall  and  once  even  dropped  a  child 
at  her  mother's  house.  These  occurrences  last  but  "  for 
five  or  six  seconds;"  they  come  about  once  a  fortnight,  with 
or  without  headache,  and  they  sometimes  appear  at  more 
infrequent  inter\^1ls. 

She  has  frequent  twitches  of  the  eyelids,  of  facial  and 
other  muscles.  Has  chills  at  times,  without  any  known 
reason.     Now  and  then  (perhaps  once   in   two   months). 
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when  having  vertigo,  all  her  right  side  becomes  numb; 
*'it  feels  as  if  she  hadn't  the  side  at  all,"  and  she  can  not 
work  or  walk  while  the  sensation  lasts,  which  is  usually 
about  ten  minutes.  Sensations  like  those  of  crawling  ants 
on  her  right  lower  or  upper  limb  at  times.  And  for  all 
these  things  she  can  assign  no  reason. 

Sleep  is  very  light,  "naturally  so."  Dreams  very 
frequently  indeed,  and  the  visions  are  ver>'  often  of  an 
ugly  character.  She  dreams  of  falling  down  and  then 
rising;  is  taken  with  great  fright,  and  awakes  all  sweating; 
at  other  times  she  dreams  of  bad  people  or  bad  animals 
wanting  to  have  her.  Sometimes  during  sleep  she  has  a 
feeling  like  suffocation.  She  will  cry  out  in  her  sleeps 
and  is  awakened  by  her  husband.  On  arising  feels 
regularly  bad  in  her  head. 

She  is  mostly  sad,  though  for  no  special  reason.  At 
times  becomes  dejected  and  weeps,  laughs  heartily  but 
rarely.  Has  no  bad  temper,  though  she  will  get  angry 
and  swear  at  times;  she  likes  her  home  and  children  and 
has  no  serious  cause  of  dissatisfaction,  yet  most  of  the 
time  she  wishes  to  die. 

Another  almost  constant  sensation  is  the  feeling  of 
fright,  and  she  knows  not  why.  She  fears  people  or  some 
terrible  thing  pending.  Will  not  go  out  in  the  evenings 
sends  her  husband  instead.  Afraid  at  night  even  when  he 
is  at  home.  All  noises  frighten  her.  And  this  whole 
feeling  is  much  stronger  at  some  times  than  at  others. 

There  are  also  often  feelings  of  doubt  and  indecision. 
She  would  do  something  good,  but  can  not  bring  herself  to 
do  it.  Feels  restrained  in  different  acts,  though  knowing 
of  no  reason. 

Drinks  moderately — no  bad  effects,  but  intolerance  of 
tobacco  smoke.    Her  memory  is  changeable — not  very  good. 

She  is  religious,  goes  to  church  every  morning,  to  con- 
fession every  month,  and  besides  this  prays  at  home.  She 
used  to  be  scolded  for  her  excessive  church-going  when 
younger  and  at  home,  for  she  would  neglect  the  household 
duties  through  it. 
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The  youngest  sister  of  M.  is  twelve  years  old,  a  school 
girl,  and  was  also  bom  at  Ferrandina,  Italy. 

**The  girl  had  no  particular  diseases,  but  when  about 
two  years  old  she  started  to  have  convulsive  fits,  which 
continued  up  to  about  the  seventh  year;  has  had  no  fall 
since  the  family  left  Italy,  about  four  years  ago. 

The  fits  had  the  following  character:  Without  any 
known  cause  the  girl's  eyes  would  become  fixed,  she 
would  fall,  her  body  would  shake,  and  she  would  have  a 
little  foam  at  the  mouth."  (Q.  and  W.)  The  fits  would 
come  on  from  once  in  several  weeks  up  to  two  or  three 
times  a  week,  and  last  two  or  three  minutes.  The  child 
was  unconscious  in  the  fits,  and  stupid  on  arising  from 
them. 

**  When  about  three  years  old,  her  legs  became  curved 
and  she  had  to  wear  splints. "  (Q.)  The  subject  remem- 
bers nothing  distinct  about  her  early  childhood.  Has 
attended  school  four  years,  is  in  eighth  grammar  class,  was 
left  twice  in  a  class,  does  not  learn  well,  **it  is  too  difficult, 
particularly  history." 

**Has  had  headaches  and  vertigos;  had  both  these  for 
many  years,  usually  together.  They  come  about  once  in 
a  fortnight  or  in  a  month.  She  will  grow  pale,  suffer 
much  pain  in  the  frontal  region  (forehead)  and  her  head 
will  turn."  (Q.)  When  having  these  vertigos,  she  **  will 
lose  her  mind  and  fall  "  at  times,  though  not  often.  Will 
fall  in  any  direction.  **  Does  not  feel "  if  she  hurts  herself, 
gets  up  soon,  and  can  not  describe  any  special  after-feeling. 
Has  '* fevers"  sometimes;  they  will  come  mostly  at  night, 
though  also  in  daytime,  she  will  awake  hot  and  in  a  sweat, 
and  has  streaks  of  red  light  before  the  eyes  for  a  while. 

**  Sleep  often  disturbed  by  bad  dreams,  she  feels  as  if 
she  were  falling  down  from  a  height,  and  screams  also  in 
her  sleep."  (Q.) 

About  twice  a  week  experiences  *'  whistling  "  in  the  ears, 
sometimes  in  left,  sometimes  in  right  (no  ear  disease  found). 
Knows  of  no  cause  for  this,  the  noise  ceases  of  its  own 
accord. 
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Her  eyelids  twitch  sometimes.  Hands  often  tremble, 
palms  sweat. 

She  ** forgets  in  a  moment"  at  times.  Becomes  very 
angry  at  times  and  then  bites  her  fingers.  Puberty  three 
months  ago — no  special  trouble  noticed. 

M.  herself  \s  about  twenty-four  years  of  age. 

No  accident  during  gestation,  or  at  delivery.  Nursed 
well.  Began  to  speak  later  than  other  children  of  the 
family — said  nothing  but  ''mamma"  and  "papa"  up  to 
two  years.  Feet  weak  up  to  about  five  years  of  age; 
wetted  her  bed  up  to  about  the  same  time. 

"  At  the  age  of  about  two  months,  and  from  then  up  to 
three  years,  convulsions,  commencing  with  a  cry,  appeared 
without  known  reason.  At  about  four  vears,  sat  once  on 
father's  working  table,  suddenly  fell  from  it,  head  first, 
on  the  ground,  was  unconscious,  and  her  eyes  turned  to 
one  point,  staring;  she  was  contorted,  had  foam  and  blood 
around  her  mouth,  and  her  tongue  bled  afterwards;  was 
unconscious  for  about  a  quarter  of  an  hour,  then  came  out 
in  a  stupor  and  did  not  become  thoroughly  awakened  for 
two  hours.     No  cause  known  for  this  attack."  (Q.) 

She  went  to  ' '  school  at  about  six — was  obliged  to  stay 
home  after  about  a  year  on  account  of  sore  eyes  (ophthalmia) 
and  on  account  of  her  head,  which  would  ache,  and  also  on 
account  of  attacks  of  dizziness."  (Q.) 

"  When  M.  was  about  ten  years  of  age,  she  was  found  in 
the  house  of  her  parents,  lying  on  the  ground  all  bleeding 
in  her  face,  with  her  mouth  distorted,  and  in  a  state  of 
unconsciousness;  at  this  time  she  hurt  or  cut  her  forehead 
and  the  scar  still  remains;  when  she  came  to  herself,  she 
was  asked  how  she  had  come  to  be  upon  the  ground  bleed- 
ing, but  she  did  not  recollect  what  had  happened  to  her 
and  said  that  she  did  not  know;  that  prior  to  this 
seizure  or  attack,  her  head  whirled  around,  just  like  a 
machine,  and  then  she  did  not  know  any  more ;  that  when 
her  head  became  thus,  she  saw  something  red,  like  a  flash 
of  light,  and  that  the  next  thing  that  she  remembers  was 
when  she  found  herself  upon  her  bed  and  her  mother 
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asked  her  how  she  fell  on  the  floor;  that  after  the  flash  of 
light  appeared  to  her,  she  could  see  nothing  and  every- 
thing became  black  before  her  eyes.  At  this  attack,  as 
well  as  at  the  one  at  four,  M.'s  clothes  were  found  wet 
with  urine."  (Q.) 

When  M.  was  about  15,  one  day  a  cat  knocked  down  a 
cage  with  a  bird  in  her  presence,  whereupon  M.  became 
frantic  with  fear,  and  ran  to  her  mother  crying  that  ghosts 
were  after  her.  It  took  her  a  long  time  to  recover  from 
her  emotion,  and  she  would  never  walk  in  the  dark  after 
this  incident,  and  was,  and  still  is,  afraid  to  sleep  without  a 
light. 

Puberty  at  about  fourteen ;  nothing  special  recollected. 

No  serious  diseases,  save  small-pox  at  about  fifteen; 
attack  light,  no  consequences. 

**  Since  her  childhood  M.  had  now  and  then  attacks  of 
anger,  when  she  would  beat  her  head  on  the  wall,  bite  her 
hands  and  at  times  fall.  Had  some  saliva  at  her  mouth 
every  time  she  had  such  an  attack.  The  last  similar  well- 
remembered  attack  occurred  about  two  years  ago,  and  was 
due  to  a  little  scolding  at  home. "  (W.) 

*  *  Ever  since  her  childhood  M.  has  had  frequent  headaches 
and  vertigos,  and  suffers  with  the  same  up  to  the  present 
time.  The  headaches  were  and  are  mostly  frontal  (fore- 
head). They  come  on  once  or  twice  a  week,  seldom  less 
frequently,  and  are  sometimes  very  .severe. "  (Q. )  Her  eyes 
sometimes  turn  red  during  these  spells  and  are  always 
more  feeble.  Her  face  is  sometimes  pale,  sometimes 
flushed  during  the  seizures. 

**  With,  but  also  without,  these  headaches,  she  suffers 
from  vertigo.  Her  head  seems  to  turn  around  or,  when  the 
dizziness  is  severe,  everything  will  turn  around  with  her; 
she  is  unable  to  work  at  such  times."  (Q.)  There  is  no 
special  time  for  these  vertigos,  no  known  cause,  and  no  cer- 
tain duration — they  may  be  very  transitor}',  lasting  but  a  few 
seconds,  or  much  longer.  When  they  are  severe,  she 
stumbles  and  would  fall,  were  she  not  to  hold  herself;  "the 
floor  seems  higher  to  her  and  to  be  moving  up  and  down. 
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She  will  be  affected  similarly  at  night  even  in  sleep;  feels 
sometimes  as  if  the  bed  moved  all  around  with  her;  when 
she  wakes  up  afterwards,  she  finds  her  covers  deranged 
and  that  she  has  a  dull  headaahe."  (Q.  and  W.) 

*'  At  the  age  of  about  nineteen,  M.  came  from  Italy  to 
America.  When  she  arrived  in  New  York  she  began  to 
work  at  sewing,  her  employment  being  of  the  simplest  sort. 
About  four  years  ago,  when  M.  was  about  twenty  years  of 
age,  she  was  one  day  talking  with  some  members  of  her 
family;  some  question  was  being  discussed",  when  suddenly, 
without  any  apparent  provocation,  she  uttered  a  scream, 
ran  toward  the  window  and  was  in  the  act  of  throwing 
herself  therefrom,  when  she  was  prevented  from  so  doing 
by  one  of  the  members  of  her  family.  She  was  then 
placed  on  a  chair  and  while  sitting  on  the  chair,  com- 
menced to  tremble  and  to  shake  all  over,  so  much 
as  to  knock  her  head  against  the  wall  at  which  the 
chair  stood;  then  all  at  once  she  relaxed  and  remained 
powerless;  then  she  was  placed  upon  a  bed  and  remained 
there  apparently  in  deep  sleep  for  some  hours,  when  she 
awoke ;  after  awaking,  on  being  asked  why  she  had  sought 
to  throw  herself  from  the  window,  she  answered  *  you  are 
crazy,  I  don't  remember,  I  never  tried  to  throw  myself 
from  the  window.'  Prior  to  this  suicidal  impulse  and 
convulsive  seizure  M.  recollected  she  had  felt  her  head 
going  around  and  she  saw  something  in  her  eyes,  and  then 
she  did  not  remember  anything  until  she  was  informed 
afterwards  that  she  had  attempted  to  throw  herself  from 
the  window."  (Q.) 

*'  On  another  occasion,  about  three  or  four  months  after 
the  foregoing  attack,  M.  was  discussing  some  question 
concerning  work  or  the  like  with  other  members  of  the 
family,  when  she  became  somewhat  excited,  and  all  at  once 
started  to  run  up  to  the  roof  of  the  house.  Her  father 
ran  after  her  and  was  just  in  time  to  catch  hold  of  her  by 
the  hair  and  the  back  of  the  dress  in  order  to  prevent  her 
from  jumping  from  the  roof;  he  then  took  her  down  from 
the  roof  and  placed  her  upon  a  chair;  she  then  began  to 
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shake,  her  arms  became  stiff,  and  her  head  was  thrown 
backward;  then  she  seemed  to  pass  into  shimber  and  did 
not  awake  until  after  a  couple  of  hours  or  so.  When  they 
asked  what  was  the  matter,  she  replied  that  she  Sid  not  re- 
member anything.  Just  previous  to  this  suicidal  impulse, 
M.  said  she  saw  some  red  and  black  lights,  that  then  she 
felt  something  awful  hot  in  her  head,  as  if  somebody  had 
put  hot  water  in  it,  and  she  did  not  know  anything  else  of 
what  she  did  until  she  was  informed  subsequently  of  her 
attempt  to  throw  herself  from  the  roof."  (Q.) 

*'  M.  's  sleep  has  never  been  very  good.  She  has  ver\'  fre- 
quent dreams  about  cats,  which  seem  to  come  and  jump 
on  and  all  over  her,  whereupon  at  times  she  wakes  up 
feeling  very  tired,  and  for  a  couple  of  hours  her  head  feels 
very  uncomfortable  and  painful. "  (Q. )  On  these  occasions 
when  she  wakes  up  she  find  her  bed  clothes  deranged,  or 
on  the  floor,  and  once  about  two  weeks  ago  (in  the  Tombs 
Prison  in  New  York  city)  she  found  herself  on  the  floor 
after  such  an  experience.  Her  sleep  has  always  been 
troubled  and  while  asleep  she  has  often  uttered  sounds, 
whereupon  she  has  awakened,  and  when  asked,  has  said, 
that  she  did  not  remember  anything  at  all.  She  has, 
frequently,  motor  dreams,  particularly  of  the  falling 
character,  from  which  she  wakes  up  with  a  start,  in  fright. 

The  subject  has  always  been  inclined  to  dejection,  which 
came  on  in  spells  and  at  times  without  her  really  knowing 
why.  Never  has  spells  of  hilarity.  Always  irritable, 
often  forgetful.     Never  harmed  anything  or  anyone. 

Always  ver}^  religious,  especially  after  puberty;  would 
go  to  communion  every  Sunday,  and  every  day  she  could 
to  church.  Had  often  to  be  scolded  for  it.  Would 
take  rosary  to  bed  with  her  every  night. 

Character  always  nice,  honest.  Was  much  liked  by  all 
she  came  in  contact  with ;  was  never  known  to  lie.  Not 
sociable;  very  affectionate.  Subjective  feelings  occasion- 
ally **as  if  not  of  this  earth."  Spells  of  unaccountable 
nervousness.     Frequently  numb  in  feet. 

Has   never   had   real    tcediuin    vitce,    nor    any   suicidal 
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thought.  Tolerant  to  a  certain  degree  of  both  alcohol 
and  tobacco.  No  bolus,  borborygmi,  constrictions  of 
throat  nor  any  hemiaesthesias. 

'*  Since  she  has  been  in  America,  M.  has  always  worked; 
she  did  a  simple  kind  of  sewing  until  on  or  about  the  first 
of  April,  1895.  While  employed  thus,  she  met,  during  the 
fall  of  1893,  or  a  little  over  three  years  ago,  a  man,  who 
almost  immediately  became  exceedingly  persistent  in  his 
attentions  to  her  and  his  pursuit  of  her.  From  the  time 
that  M.  first  became  acquainted  with  this  man,  until  on  or 
about  March  28th,  1895,  she  continued  her  work  at  sewing 
in  various  tailoring  establishments ;  up  to  the  time  of  her 
meeting  this  man,  she  had  had  no  intercourse  of  even  a 
social  nature  with  men  outside  the  members  of  her  own 
immediate  family. 

On  or  about  March  28th,  1895,  after  a  pursuit  of  several 
months,  after  repeated  endeavors  on  the  part  of  M.  to 
avoid  him,  this  man  allured  her  into  a  room  in  some  hotel 
and  dishonored  her.  Between  the  time  of  the  aforesaid 
seduction  and  April  26th,  1895,  ^^ith  the  exception  of  two 
or  three  days  directly  after  the  seduction,  M.  lived  with 
this  man  in  apartments  provided  for  her  by  him,  and  dur- 
ing this  time  she  seemed  to  be  possesssed  of  one  para- 
mount and  all-absorbing  idea  and  purpose,  namely,  to 
become  the  wife  of  her  seducer  in  order  to  be  able  to 
return  to  the  home  of  her  parents. 

During  the  ti;ne  that  M.  lived  with  this  man,  who  sub- 
sequently came  to  his  death  on  the  26th  of  April,  1895, 
continual  discussions  occurred  between  the  two,  during 
which  she  implored  and  prayed  him  to  marry  her  and  save 
her  honor.  He  struck  and  beat  her  at  times,  but  she 
did  not  evince  any  anger  or  menace  him  in  any  way  what- 
soever; her  demeanor  and  deportment  were  during  this 
time  tearful,  despairing  and  beseeching;  she  took  but 
little  care  of  herself,  her  appearance  or  her  environment; 
she  also  apparently  lost  flesh.  vShe  declared  to  an  ac- 
quaintance an  intention  to  make  away  with  her  life,  unless  by 
marriage  to  the  man  she  could  return  to  her  parents'  home. 
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She  was  at  this  period  frequently  seen  sitting  with  arms  and 
hands  folded,  with  head  down,  unoccupied,  except  appar- 
ently with  moody  and  melancholy  thoughts,  and  then 
suddenly  she  would  burst  out  into  a  fit  of  weeping."  (Q.) 

'*  During  the  time  in  which  M.  lived  with  her  lover,  in 
addition  to  her  beseeching  him  to  marry  her  and  his  re- 
fusals, there  were  interspersed  not  only  blows  and  at  times 
promises  to  marry  that  were  always  broken,  but  also,  in 
the  hearing  of  M.  the  deceased  boasted  of  seductions  that 
he  had  made  in  cases  other  than  hers;  he  showed  M.  pic- 
tures of  other  women  that  he  had  ruined,  and  boasted  of 
his  acts  in  this  direction,  humiliating  M.  at  the  same  time. 
About  ten  or  twelve  days  before  the  26th  of  April,  the  day 
on  which  her  seducer  was  murdered,  M.  was  heard  weep- 
ing in  the  hall  of  the  house  where  she  lived;  a  neighbor, 
hearing  her  weep,  called  to  her,  and  she  approached  still 
tearful;  the  person  who  had  called  to  her  asked  her  what 
was  the  matter,  and  whether  or  not  she  would  step  into 
his  apartments  and  drink  a  cup  of  coffee  with  himself  and 
wife,  who  were  at  breakfast. 

She  refused  and  turned  to  go  away,  when  the  attention 
of  the  man,  who  had  called  her  and  who  had  in  the  mean- 
time turned  around,  as  well  as  the  attention  of  his  wife 
and  a  friend,  who  were  within  the  room,* was  attracted  by 
hearing  some  kind  of  a  sound,  yell  or  scream  coming  from 
the  direction  of  M. ;  the  man  who  had  first  spoken  to 
her  turned  immediately,  saw  M.  falling,  and  was  just  in 
time  with  a  jump  to  catch  her  in  his  arms.  She  theTn 
had  some  twitchings  or  contractions  of  the  muscles,  her 
limbs  and  body  grew  stiff,  and  she  was  carried  to,  and 
placed  upon  a  bed  in  a  seemingly  unconscious  condition; 
her  body  lay  rigid  on  the  bed  like  a  corpse  and  her  face 
was  white  and  subsequently  turned  of  a  greenish  cast ; 
those  who  assisted  her  dashed  water  upon  her  face,  but 
without  effect;  they  noticed  something  about  her  mouth 
as  if  mucus  or  saliva  had  collected.  She  lay  upon  the  bed 
in  this  condition  for  a  period  of  eight  or  ten  minutes,  and 
then  gave  signs  of  recover\%  long  deep  breathing  preced- 
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ing  her  revival.  When  she  came  to,  she  appeared  dazed 
and  stupid  and  on  being  questioned,  appeared  not  to  know 
what  was  asked  of  her;  she  slowly  arose  from  the  bed  and 
went  to  her  own  apartments  without  saying  a  word,  seem- 
ingly very  weak,  scarcely  able  to  walk  and  still  remaining 
in  the  before-described  dazed  condition.  Immediately 
preceding  the  attack  just  described,  M.  says  she  felt  some- 
thing coming  to  her  head ;  that  her  head  then  grew  hot 
inside  and  she  could  not  see  anything;  that  the  next  thing 
she  remembered,  and  that  but  indistinctly,  was  that  she 
found  herself  upon  the  bed  where  she  had  been  placed  by 
those  who  had  carried  her  from  the  hall."  (Q.) 

*'  On  the  night  of  the  25th  of  April,  1895,  ^^^  deceased 
took  a  photograph  of  himself  and  tore  it  into  pieces,  and 
M.  secured  another  portrait  of  the  deceased  with  the  in- 
tention *  to  look  at  his  face,  when  she  wanted,  because  she 
loved  him;'  there  were  some  words,  and  M.  did. not  sleep 
at  all  that  night  and  ate  no  breakfast  the  following  morn- 
ing. On  the  morning  of  the  26th  of  April,  M.  and  the 
deceased  had  their  usual  discussion  and  disagreement  con- 
cerning marriage,  wherein  he  reiterated  his  refusal  to 
accede  to  her  request.  After  this  discussion,  the  deceased 
went  to  a  saloon,  two  doors  from  the  house  in  which  he  and 
M.  lived.  Within  a  few  minutes  of  his  arrival  there  M.  en- 
tered the  saloon.  When  she  entered  the  place,  she  again 
talked  with  the  deceased,  asking  him  to  marry  her,  and  he 
refused.  M.  noticed  then  suddenly  that  her  menstrual  flow 
had  begun,  she  left  the  saloon  and  went  back  to  her  apart- 
ments and  put  her  hand  in  the  trunk  jointly  used  by  the  two, 
in  order  to  get  a  cloth  to  fix  herself  with.  She  does  not  re- 
member whether  or  not  she  did  attend  to  herself ;  after  she 
had  gone  up  into  the  house  where  she  lived  to  get  the 
cloth,  she  says  she  was  seized  with  an  impulse  to  destroy 
herself  and  that  when  her  hand  accidentally  came  in  con- 
tact with  a  razor,  she  took  possession  of  it,  not  with  any 
intent  to  use  it  upon  the  deceased,  but  in  order  if  necessary 
to  assist  her  in  executing  her  desire  to  die;  'she  would 
drown  herself,  or,  if  she  could  not  do  that,  she  would  cut 
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herself  here  or  there;'  she  claims  she  does  not  remember 
where  she  put  the  razor.  vShe  emerged-  from  the  house  in 
which  her  apartments  were  situated  and,  with  the  suicidal 
thought  in  her  mind,  started  to  cross  the  street  in  the 
direction  of  the  river  near  bv — the  saloon  in  which  she  had 
left  the  deceased  being  on  the  same  side  of  the  street  as 
the  house  in  which  she  lived.  She  halted  and  hesitated  in 
the  middle  of  the  street  and  then  returned  in  the  direction 
of  the  saloon  with  the  desire  and  intent,  she  says,  to  see 
her  seducer  once  again  before  she  died,  because  she  still 
loved  him. 

When  she  reached  the  saloon,  she  found  her  mother 
there  in  tearful  conversation  with  the  deceased,  beseeching 
him  to  marr}^  her  daughter  M.  M.  then  said  '  Don't  cr}', 
mother,  perhaps  he  will  marry  me.*  M.  was  herself  in 
tears  at  this  time.  The  conversation  or  discussion  as  to 
marriage  continued  between  M.,  her  mother  and  the  de- 
ceased. '  The  demeanor  of  M.  during  this  conversation 
was  tearful,  imploring  and  sorrowful;  despair,  not  anger, 
was  seemingly  the  emotion  that  animated  her '  (witness). 
The  discussion  was  carried  on  very  quickly  and  during  the 
course  of  it  the  deceased  asked  the  defendant's  mother  for 
money,  as  a  price  for  which  to  purchase  his  consent  to 
marry  her  daughter. 

Finally  the  deceased  was  heard  to  refuse  the  request  of 
mother  and  daughter,  and  say  *  Only  pigs  may  marry  '  or 
words  of  like  import;  almost  instantaneously  with  the 
uttering  of  these  words,  M.  approached  the  deceased  and 
inflicted  the  wound  which  caused  his  death.  Up  to  the 
time  of  the  infliction  of  this  wound  M.  had  remained  tear- 
ful and  sorrowful  in  appearance,  but  at  the  moment  these 
words  were  said  *her  face  was  seen  to  change  in  color, 
turning  pale,  her  eyes  rolled  and  stared  and  her  lips  and 
the  muscles  of  her  face  in  general  worked  and  became  dis- 
torted.* She  was  heard  to  emit  some  sound  or  screech 
immediately  before  the  fatal  act.  She  was  seen  to  fall 
almost  immediately  after  the  wound  was  inflicted  on 
the  deceased,  and  that  apparently  without  being  pushed  or 
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slipping.  After  she  had  wounded  the  deceased,  she  moved 
away  from  him  in  the  direction  of  the  door  of  the  saloon 
and  it  was  there,  several  paces  from  where  she  had  wounded 
him,  that  she  fell. 

The  wound  inflicted  by  her  was  made  by  a  razor,  and  it 
began  about  two  inches  to  the  left  of  the  median  line  of  the 
neck,  and  passed  across  the  neck  backward  up  to  the  bony 
prominence  behind  the  right  ear;  all  the  tissues  in  the 
neck  were  cut  and  the  bony  portion  of  the  spinal  column 
was  considerably  exposed. "  (Q.) 

**  After  M.  fell,  directly  subsequent  to  the  infliction  of 
the  fatal  wound,  she  in  a  few  seconds  or  minutes,  in  some 
way  not  definitely  known,  arose,  and  was  next  seen  on  the 
sidewalk  in  front  of  the  saloon,  gesticulating;  a  witness 
thought  he  heard  her  utter  some  words  of  the  following 
import :  '  Die,  you  have  taken  my  virginity.  * 

At  this  time,  to  wit,  when  she  had  emerged  from  the 
saloon  after  wounding  the  deceased,  M.  had  froth  or  foam 
about  her  mouth,  her  face  was  white  and  her  eyes  like 
glass  and  staring;  she  was  looking  at  her  hands  upon 
which  there  was  blood  and  was  rubbing  them  the  one  upon 
the  other;  she  took  up  her  skirt  and  removed  the  foam  or 
froth  from  her  mouth  and  then  put  her  hands  into  a  pail  of 
water  that  was  standing  on  the  sidewalk  in  front  of  her. 

M.  herself  declares  that  when  she  heard  the  words, 
*  pigs  may  many,'  she  felt  something  exceedingly  hot 
rising  into  her  head,  and  saw  some  flashes  of  light,  red, 
and  then  everything  was  black  and  she  did  not  see  any 
more;  the  next  thing  after  feeling  the  above  described 
sensations  that  she  remembered  was  when  she  saw  her 
hands  covered  with  blood;  at  this  time  she  was  standing 
on  the  sidewalk  near  a  bucket  or  pail  of  water;  that  she 
had  no  knowledge  or  remembrance  of  having  in  any  way 
injured  or  wounded  the  deceased,  and  thought  that  she 
herself  was  wounded;  that  she  felt  something  in  her 
mouth  just  like  soap  and  she  wiped  it  off  with  her  dress, 
and  dipped  her  hands  into  the  water  in  the  pail  which  she 
saw   near  her;  that  then  she  became  dazed  and  has  but 
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an  indistinct,  dreamy  recollection  of  anything  that  occurred 
for  some  time.  When  M.  was  on  the  sidewalk  in  front  of 
the  saloon  gesticulating  and  acting  in  the  way  above 
described,  her  back  was  turned  toward  the  direction  in 
which  the  deceased  had  fallen  after  emerging  from  the 
saloon,  when  wounded  by  the  razor."  (Q.) 

**  After  dipping  her  hands  into  water  as  above  referred 
to,  M.  entered  a  grocery  store,  which  was  next  to  the  saloon 
in  which  the  deceased  was  wounded.  There  she  was  taken 
into  custody  by  an  officer.  Before  and  after  her  arrest, 
she  was  passive,  quiet  and  indifferent,  and  made  no  effort 
whatsoever  to  escape  or  in  any  way  interfere  with  the 
officers  of  the  law  and  is  not  known  to  have  spoken  any- 
thing coherent.  After  being  arrested,  she  went  with  the 
policeman  in  whose  custody  she  was  to  the  apartments  in 
which  she  had  lived,  that  is,  two  doors  from  the  saloon. 
On  arriving  there,  she  removed  her  waist  and  threw  it  out 
of  the  front  window  of  the  house  in  the  presence  of  the 
officer  and  several  others  who  were  in  the  room. 

While  in  this  room,  she  was  quiet  and  passive;  she 
spoke  little  or  not  at  all:  her  mother  was  in  the  room  with 
her  at  the  time,  and  at  the  suggestion  of  the  policeman, 
who  had  charge  of  her,  another  waist  and  a  hat  were 
procured  for  her  by  her  mother,  with  whose  assistance 
.they  were  put  on ;  during  the  time  she  was  in  this  apart- 
ment, a  period  of  about  twenty  minutes  or  thereabouts,  she 
stood  quietly  and  did  not  seem  to  be  in  any  way  excited  or 
concerned.  On  the  way  from  her  home  to  the  station- 
house,  she  was  quiet  and  passive,  and  although  her  mother 
accompanied  her,  there  was  scarcely  any  conversation  or 
talk  in  which  M.  indulged  on  the  way;  when  shp  arrived 
at  the  station-house,  she  still  seemed  cool,  calm  and 
unconcerned,  as  if  nothing  had  happened.  The  fatal  deed 
happened  somewhere  between  nine  and  ten  o'clock  in  the 
morning  and  it  was  about  thirty  minutes  or  so  after  its 
occurrence  that  M.  was  brought  to  the  station-house  as 
above  described ;  from  the  station-house  to  which  she  was 
first   brought,  she  was   subsequently  brought  to  another 
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station-house  about  three-quarters  of  a  mile  distant.  She 
walked  quietly  and  passively  from  the  first  station-house 
to  the  second;  she  did  not  speak  at  all  on  her  way  from 
station  to  station,  but  continued  unconcerned  and  passive; 
when  she  arrived  at  the  second  station-house,  she  was  still 
ver}"  quiet  and  in  no  way  showed  any  emotion,  effect,  or 
concern;  when  she  arrived  at  the  second  station-house,  it 
was  about  noon.**  (Q.) 

While  at  the  second  station-house,  M.  was  asked  about 
her  deed.  She  was  told  by  several  persons  before  this 
time  of  what  she  had  done.  On  being  asked  at  the 
station-house  by  an  officer  and  a  reporter,  what  she  had 
done,  she  made  an  attempt  at  describing  her  relations  with 
the  deceased,  she  essayed  to  explain,  several  secondary 
particulars  connected  with  the  murder,  but  as  to  the  act 
itself,  she  could  give  no  explanation;  nor  any  reliable 
information  as  to  the  mode  in  which  it  happened. 

**  While  in  the  sergeant's  room  at  a  police-court  on  the 
day  of  the  murder,  she  seemed  dazed,  bewildered  and 
irrational;  for  fifteen  minutes  she  sat  in  a  chair  almost 
motionless  with  her  eyes  half  closed  and  fixed.  She  was 
addressed  through  an  interpreter  during  this  time,  and  it 
was  only  after  repeated  questions  that  an  answer  or  an 
intelligent  answer  could  be  elicited  from  her;  as  Soon  as 
she  would  seem  to  recover  from  her  condition  of  apparent, 
lethargy  and  stupor  and  respond  to  a  quer\'',  she  would 
again  relapse  into  the  condition  above  described."  (Q.) 

**  On  the  day  of  the  homicide,  or  shortly  thereafter,  and 
for  a  period  of  about  two  and  a  half  months,  M.  was 
confined  in  the  Tombs  Prison,  New  York  city,  awaiting 
trial;  during  this  period  her  condition  was  almost  uniform- 
ly that  of  one  half  dazed  and  stupefied,  except  that  at 
infrequent  intervals  she  would  have  fits  of  weeping; 
during  this  time  she  wept  and  brooded  much,  refused 
food  to  a  marked  degree  and  suffered  to  a  great  extent 
with  insomnia. "  (Q.)  On  two  occasions  during  this  part  of 
sojourn  in  prison,  M.  was  witnessed  to  have  an  attack 
of  some  kind.     One  of  these  attacks  occurred  during  a 
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religiotis  service.  Both  these  attacks  were  almost  uniform 
when  they  came  over  M. ;  she  grew  pale,  there  were  some 
twitchings  of  muscles  or  small  distortions,  and  then  M. 
would  drop  down  to  the  floor  unconscious.  She  knew 
nothing  of  these  attacks  on  coming  out  of  them. 

**M.  was  tried  for  the  murder  of  her  seducer  on  July  8th, 

1895,  and  the  days  following.  During  the  progress  of  this 
trial,  she  was  nervous  and  otherwise  perturbed  to  such  a 
degree  that  the  trial  had  to  be  stopped  in  at  least  three 
instances  before  she  recovered  sufficiently  to  have  the 
trial  proceeded  with.  She  was  immediately,  after  the 
conclusion  of  this  trial,  taken  to  Sing  Sing  Prison,  there 
to  await  the  result  of  an  appeal,  which  had  been  taken 
from  the  judgment  of  conviction.  During  M.  's  stay  at 
Sing  Sing,  from  about  the  middle  of  July,  1895,  until  about 
the  ist  of  May,  1896,  her  life  was  marked  by  symptoms  of 
confusion  and  dulness  at  first,  accompanied  by  frequent 
spells  of  weeping,  and  later,  though  she  became  brighter 
and  generally  more  cheerful,  by  a  more  conscious  and  con- 
tinuous sorrow.  At  first,  during  her  stay  at  Sing  Sing, 
she  ate  and  slept  but  little,  was  dazed  and  wept,  but  later 
on,  owing  to  the  influence  of  the  treatment  she  was  given, 
began  to  brood  and  despair  less ;  here,  in  Sing  Sing,  she 
learned  to  read  and  write  the  English  language  a  little. 
In  April  of  1896,  tidings  that  the  Court  of  Appeals  had 
given  her  a  new  trial  reached  M.,  but  she  seemed 
totally  uninterested  and  indifferent  at  the  news.  From  the 
time  of  her  return  to  the  Tombs  on  or  about  May   ist, 

1896,  she  had  been  exceedingly  nervous  and  frightened, 
much  inclined  to  spells  of  dejection,  and  subject  to  fits  of 
violent  weeping.  She  claims  she  has  now  absolutely  no 
recollection  of  killing  her  seducer,  and  knows  that  he  was 
wounded  and  died  only  through  information  received  by 
her  from  others. "  (Q.) 
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Part  II. 

ANTHROPOLOGICAL  EXAMINATIONS  OF  THE  BARBELLA  FAMILY. 

B. — Examinations. 

The  majority  of  the  more  objective  examinations  which 
are  to  follow  were  made  at  the  Institute,  during  the  months 
of  October  and  November.  I  shall  present  these  data  in 
the  same  order  as  I  have  given  those  obtained  by  inform- 
ation. The  methods  followed  in  these  examinations  were 
as  follows :  In  obtaining  the  more  medical  data,  I  have 
followed  the  best  general  clinical  methods ;  the  anthropo- 
logical examinations  were  carried  on  on  the  basis  of  the 
French  School  or  Broca's  procedure,  and  with  the  most 
approved  instruments  of  the  French  anthropologists;  and 
the  more  purely  psychological  statements  were  obtained  in 
each  case  from  a  careful  observation  of  the  subject  during 
his  examination,  and  by  especially  directed  questions. 

A  number  of  the  individual  examinations  is  supple- 
mented by  photographs  of  the  subjects.  These  photo- 
graphs were  secured  three  months  after  the  trial  ended,  and 
consequently  they  may  be  expected  to  show  each  subject  in 
his  natural  condition.  The  heads  were  brought,  as  far  as 
possible,  to  the  anthropological  plane,  that  is  a  position  in 
which  a  plane  stretching  from  the  subnasal  point  to  the 
external  auditor\^  meati  is  about  horizontal. 

In  order  to  make  the  anthropological  examinations  of  M. 
more  valuable,  I  examined  in  the  same  way  twenty  adult 
women  from  the  same  town  that  M.  comes  from.  The 
data  obtained  on  from  fifteen  to  twenty  persons  from  the 
same  locality  and  from  the  same  social  class,  can  be  con.- 
sidered  as  an  anthropological  standard  (Broca),  to  which 
then  any  individual  from  the  same  locality  and  same  social 
class  may  be  safely  compared.  I  append  these  examina- 
tions to  the  others : 
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M.'S  FATHER. 


STATUS  praesens; 


(t 


i  1 


II 


(I 


il 


Height  1.62  metres;  weight  135  lbs. 

State  of  nutrition  and  blood  supply — somewhat  reduced. 

Measurements  of  the  Head: 

Circumference  max 

Nasion — point  max 

Nasion — ophrj'on 

Supraauric.  points — forehead 

insertion  of  hair 

bregma 

max 

inion 

Diam.  antero-poster.  max 

breadth  *•    

Form  of  head — subbrachycephalic  (Broca),  index 

Diam.  frontal  minimum 

' '       biauricular 

•*       bimalar 

**       bigonial 

Face  (chin — nasion) 

Forehead — hair-line  advanced  by  calvitia, 

Length  of  nose 

Breadth  of  nose 

Index  of  nose,  67.6 — leptorrhynian. 

Length  of  left  ear 

Breadth  of  left  ear 

Length  of  right  ear 

Breadth  of  right  ear 

Eyes — separation  of  ext.  borders  of  orbits 

*'  *'  inner  canthi 

Expanse  of  lips 

Expansion  of  arms , i. 


55.5  cm 

33.3 
1.8 

28.2 

30.7 
32.5 
34.7 
28.6 
18.25 
1512 
82.8 
10.3 
13.0 
12.1 
9.2 

11. 6 

5.1 
3.45 

6.0 

3.4 

5.85 

3.4 
96 

3.75 
0.9 
62  metres. 


Special  Anthropological  Signs. — Chest  protruding. 

Breadth  at  nipples 25. 3  cm . 

Depth  at  nipples 23.9    *' 

Ears  somewhat  irregular,  particularly  the  right;   helix  plied  on 
itself. 
Teeth  very  much  used  up ;  flattened  from  top. 
Unusual    hairiness    on    arms    and    chest;    tufts    of  hair  on  the 
shoulders. 

Color  of  eyes — brown. 
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Color  of  hair — gray,  black  originally;  baldness  advancing  from 
front. 

Temperature  9S;  pulse  63,  normal;  respiration  19,  normal. 

Tongue — no  deviation  or  tremor,  lightly  covered. 

Special  senses — normal,  as  far  as  can  be  determined. 

Reflexes — patellar  much  diminished,  especially  on  right  side;  light 
reflex  about  normal,  accommodation  diminished. 

Motor  functions — about  normal,  no  ataxia. 

Secretory  functions — often  sweats  considerably. 

Bowels  costive ;  must  smoke  in  the  morning  to  have  a  movement. 
Hsemorrhoids. 

Urine — nothing  special. 

Internal  organs  healthy. 

Expression  and  looks — the  subject  looks  neuropathic,  has  "sunken 
eyes;  many  wrinkles. 

Sleep— not  sound,  cries  during  it  sometimes. 

Psychical  E-xaviination  : 

Disposition  mild,  morose  at  times. 

Ideation  slow,  intellectual  qualities  in  general  of  low  average. 

Psychical  sensibility — low  but  present. 

Comprehension — tardy. 

Memory — weak  at  times. 

Is  religious;  no  excess. 

Not  indolent. 

Moral  sentiments  present ;  very  ordinary. 

No  fixed  ideas,  illusions,  hallucinations  or  perversions. 

(Photographs.     See  Figs,  i  and  2.) 

M.'S  MOTHER. 

STATUS  praesens: 

Height  149  metres;  expansion  of  arms  1.49  metres;  weight  95  lbs. 
State  of  nutrition  and  blood  supply — somewhat  subnormal. 
Skin  dry,  hands  cold. 

Measuremetits  of  Head: 

Form  of  head — subbrachycephalic,  index 81.0  cm. 

Circumference  max 50. 6 

Nasion-inion 30.4 

Ophryon-inion 29.  i 

Supraauric.  points,  forehead  (s.  a,  p.  Broca) 26.0 

"                "       bregma 31.4 

"                "       hair  insertion 27.0 

"                *  *       occip.  max 33.1 

••       inion 26.4 
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Maximum  length 16. 8  cm . 

breadth 136    •* 

Diam.  biauricular 12.0    " 

••       frontal  minimum 9.7    ** 

•*       bizygomatic 10.5    ** 

bigonial '. 8.35  •* 

Height  of  forehead 4.0    " 

Height  of  face 12.0    " 

Length  of  nose 525'* 

Breadth  of  nose 3. 15  *' 

Nasal  index — 60 — leptorrhynian. 

Length  of  left  ear 5.65 

Breadth  of  left  ear 2. 95 

Length  of  right  ear 5.60  ** 

Breadth  of  right  ear 2.90  ** 

Expansion  of  lips i.  55 


II 


ti 


special  Anthropological  Signs, — Very  high  roof  of  the  hard  palate. 

Color  of  eyes — brown. 

Color  of  hair — black  (few  white). 

Temperature  97.5;  pulse  78,  normal;  respiration  23,  normal. 

Tongue — clean,  no  deviation,  no  tremor. 

Teeth — medium  condition,  neglected. 

Sight — somewhat  feeble. 

Hearing — right  ear  found  duller. 

Taste  and  smell  present,  degree  undeterminable. 

Sensibility — very  difficult  of  testing  on  account  of  the  insufficient 
intelligence  of  the  subject,  but  appears  about  usual  regarding  the 
tactile  sense,  two  points  of  the  eesthesiometer  being  recognized  on 
the  upper  surface  of  the  forearm  after  a  separation  of  40  mm. ;  and 
lessened,  regarding  the  sense  of  pain. 

Reflexes  present,  about  normal. 

Secretory  and  excretory  functions — the  subject  knows  of  nothing 
abnormal. 

Motor  functions — nothing  special. 

Body  somewhat  under-nourished. 

Chronic  blepharitis,  external  tear-flow. 

On  left  breast,  above  the  nipple,  a  long  scar  (due  to  operative 
interference  during  the  first  lactation),  nipple  effaced. 

Thoracic  and  abdominal  organs  found  healthy. 

The  behavior  and  look  of  the  subject — shows  no  sentimentality 
whatever,  but  a  general,  moderate,  intellectual  restriction.  Is  not 
nervous,  but  gets  weary  and  duller.  The  examination  was  a  strain 
to  her  and  was  followed  by  much  headache. 

Sleep  and  dreams — the  subject  sleeps  but  little,  and  never  until 
after  she  has  laid  in  bed  for  two  or  three  hours;  her  sleep  is  never 
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sound ;  there  are  dreams  almost  always,  though  not  of  any  special 
character ;  and  on  awakening  the  head  usually  feels  bad,  or  there  is 
a  headache. 

Psychical  Examination : 

Disposition  irritable  (attested  by  other  members  of  the  family)  and 
at  times  morose  or  gloomy,  worse  when  she  suffers  physically. 
Impulsive.     Psychical  abilities  and  endurance  small. 

Memory  good  at  times,  not  at  others. 

Moral  sentiments — good ;  aesthetic — those  of  low  average. 

There  could  be  determined  no  fixed  ideas,  morbid  fears,  illusions, 
hallucinations  or  perversions.     (See  Figs.  4  and  5). 

M.'S  OLDEST  BROTHER. 

Height  1.673  ni- ;  weight  145  lbs. 

Arm  expansion  1.633  m. 

State  of  nutrition — fair. 

State  of  blood  supply — somewhat  subnormal. 

Skin — healthy. 

Measurements  of  Head  : 

Circumference  max 56.6  cm. 

Nasion-inion 32.4    *' 

"        ophryon 30.3    '* 

*'        bregma 13.7    *' 

Supraauricular  points — forehead 29. 2    •' 

'*                   •'        insertion  of  hair 31.0    ** 

**                   "        bregma 33.3    " 

'•                    ••        max 35.4    " 

*'                   "        inion 28.2    " 

Diam.  antero-poster.  max 19.2    " 

Breadth  max 15-38  '* 

Form  of  head — subbrachycephalic  (Broca) ;  index. ...  80.  i 

Diam.  biauricular 13.58  *' 

•♦        frontal  minim 10.7    *' 

•'        bimalar 11.  i    " 

Diam.  bigonial lo.o 

Height  of  face 12. 2 

;                                                *'        forehead 5.8 

Length  of  nose 5.75*' 

•                                            Breath        '•      3.15 

i  Index,   54.7 — leptorrhynian. 

Eyes — separation   of  ext.  canthi 10. 2 

i                                                *•                   "            int.         "     3.45 
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Ears— left,  length 5.60  cm. 

*•      breadth 3-42*' 

Ears — right,  length 5.68  ** 

.'•      breadth 3.00" 

Color  of  eyes — grayish  blue. 
Color  of  hair — black. 

Temperature  99  (under  the  tongue) ;  pulse  68,  full,  regular;  respi- 
ration 22,  normal. 
Tongue — lightly  coated  at  root,  no  tremor. 
Denture— complete,  good. 

Marks  or  scars — scrofulous  scars  on  the  right  side  of  his  neck; 
scars  on  his  back  after  scarification,  and  here  and  there  those  of 
small-pox. 

Special  Anthropological  Signs, — Masses  of  hair  on  chest,  median 
line  of  abdomen ;  limbs  very  hairy;  tufts  of  long  hair  on  the  should- 
ers, and  lesser  over  the  supraspinal  scapular  region.  Ears  irregular — 
helix  and  antehelix  somewhat  deficient.     High  roof  of  hard  palate. 

Special  senses — nothing  abnormal  determinable;  sight  somewhat 
weak  (statement). 

Reflexes — Patellar  slowed.  Irideal  about  normal.  Skin  and  sub- 
cutaneous reflexes  deficient — ticklish  only  on  the  soles  of  the  feet. 

Motor  functions — about  normal,  no  ataxia. 

Secretory  and  excretory  functions — nothing  strictly  pathological. 
Digestion  fair,  but  very  little  appetite,  always.  Bowels  costive  at 
times.     Some  disturbance  of  sweating — augmented  occasionally. 

Internal  organs — healthy. 

Expression  and  look — obscure  and  painful  to  a  degree;  eyes  look 
strange  sometimes.  Countenance  pale,  forehead  wrinkled  in  median 
line.     Is  sombre,  and  rarelv  smiles. 

Behavior — mild,  kind. 

Psychically  : 

Disposition — cheerful  when  fully  well,  otherwise  gloomy,  melan- 
choly ;  at  times  attacks  of  uncontrollable  anger,  but  no  bad  impulses — 
never  harmed  others,  nor  tried  self-destruction. 

Intellectual  processes  ordinary,  when  unwell  difficult.  Psychical 
sensibility  heightened  in  some  directions,  self-control  weakened. 
Not  suspicious. 

Comprehension — good. 

Memory  somewhat  weak;  lapses  of  memory  (for  whiles  during  his 
headaches;  "could  not  remember  even  what  he  said  or  done  just 
previous.") 

Affectionate ;  religious — no  excess. 

Moral  sentiments — somewhat  weakened,  aesthetic  of  low  average. 

No  morbid  fears,  illusions,  hallucinations,  fixed  ideas  or  peixersions. 

(Photographs  could  not  be  obtained. ) 
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M.'S  SECOND  BROTHER. 

Height  1.63  m. ;  weight  130  lbs. ;  expansion  of  arms  1.58  m. ;  state 
of  nutrition  fair;  blood  supply  not  very  stable,  subject  is  often  pale; 
skin  healthy. 

Measurements  of  Head: 

Circumference  max 56. 7  cm. 

Nasion — inion 35.4 

"         bregma 14.0 

Supraauricular  points — forehead 28. 7 

"                *•         insertion  of  hair 30.7 

Supraauricular  points^bregma 34.0 

*'               "         max 36.2 

"               "        inion 28.4 

"        chin 30.3 

Diam.  antero-post.  max 18.8 

Lateral  max 1 5. 5 

Form  of  head — subbrachycephalic  (Broca),  index 82.4 

biauricular 12. 7 

frontal  min 9. 6 

"             *'       bimalar ii.i 

"             "       bigonial 9.3 

Nose — length 5.3 

Breadth 3.5 

Index — 66 ;  leptorrhynian. 

Eyes — separation  of  ext.  canthi 9. 7 

•'                 "        of  int.        ••      3.35 

Ears — left,  length 5. 50 

♦*          ••    breadth 3.35 

Ears — right,  length 5.52 

*'          "       breadth 3.30 

Lips — expansion 1.65 

Face — ^height,  (chin-nasion) n.7 

*•       forehead S-  5 

Color  of  eyes — brown. 
Color  of  hair — black. 

Temperature  99. 5  (underneath  tongue) ;  pulse  78 ;  respiration  22. 
Tongue — slightly  covered ;  no  tremor,  no  deviation. 
Denture — fair ;  no  wisdom  teeth  out. 
Marks  and  scars — scars  on  the  right  occipital  region,  one  and  a 
half  cm.  long,  non-adherent ;  over  the  left  eye,  with  depression  in  the 
bone,  sensitive  on  touch,  non-adherent;  and  on  the  tongue  about  one 
cm.  from  the  tip  and  to  the  right  of  median  line. 

Special  Anthropological  Sig7is. — Roof  of  the  hard  palate  much 
higher  than  average.     Limbs  and  chest  very  hairy;  much  hair  over 
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the  shoulders  and  some  long  hair  over  the  back,  here  and  there,  and 
over  the  spine. 

Special  senses — about  normal. 

Reflexes — patellar  slightly  slowed — irideal  normal 

Motor  functions — normal. 

Digestion — fair ;  appetite  very  poor. 

Bowels — ^habitually  costive. 

Internal  organs — healthy. 

Expression  and  looks — gloomy,  morose,  skin  on  forehead  contracted 
most  of  the  time,  smiles  only  with  special  effort. 

Psychically  : 

Disposition — is  very  self -restrained,  loath  to  speak  or  be  bothered, 
easily  angered,  otherwise  peaceful.  Is  religious,  especially  when 
feeling  bad,  but  not  bigoted. 

Intellectual  qualities — irregular,  at  times  much  better  than  at 
others ;  it  is  often  diflBcult  for  him  to  think. 

Memory — oftened  weakened. 

Considerable  egotism. 

Moral  and  aesthetic  sentiments  of  low  average. 

Comprehension — limited. 

Psychical  endurance  lessened. 

No  fixed  ideas  or  perversions  determinable. 

(See  Figures  7,  8  and  9.) 

M.'S  YOUNGEST  BROTHER. 

Height  1.34  m. ;  weight  74  lbs. 
State  of  nutrition — ^good. 
State  of  blood  supply — fair. 
Skin — healthv. 
Spread  of  arms,  1.35  m. 

Measurements  of  Head  : 

Circumference  max 54. 2  cm. 

Nasion — inion 33.2    *• 

Nasion— ophryon 1.4    '* 

Supraauricular  points — forehead 25. 8    ** 

*'  '*  insert  of  hair 28.3    *• 

'*  bregma 31. i    ** 


*•                  •*           max 34.4    •• 

'*                  "           inion 27.3    *' 

Diam.  antero-post.  max 1.80  ** 

lateral 14.6    '• 
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Form  of  head — subbrachycephalic  (Broca),  index 8j. i  cm. 

biauricular ii.8 

frontal,  min 9.6 

bimalar 9.6 

bigonial 8.6 

Face — height 10.75  *' 

"      forehead,  height ,      4.30  ** 

Nose,  length 4.6 

**      breadth 2.9 

Index — 63 ;  leptorrhynian. 

Eyes — separation  of  ext.  canthi 9.3 

int.      '•      3-3 

height  of  orbit 2. 8 

Ears— left,  length 5.95 

"     breadth 3.15 

Ears — right,  length 6.90  *' 

"    breadth 2.95 

Lips— expanse 1.65  " 

Color  of  eyes — brown. 
Color  of  hair — black. 

Temperature    99  (underneath    tongue);    pulse,   90,   normal;    res- 
piration, 26,  normal. 
Tongue — clean,  no  tremor  or  deviation. 
Teeth — in  good  condition. 

Marks — scars ;  an  elevated  scar-spot  on  the  inside  and  in  middle  of 
lower  lip.  A  small,  old  scar  horizontally  over  the  glabella.  Several 
small,  irregular  scars  over  the  right  front,  above  the  insertion  of  hair. 

Special  Anthropological  Signs. — Right  ear  markedly  longer. 
Plagiocephaly — right  side  smaller  in  front  and  larger  behind.  High 
roof  of  the  hard  palate.     Forehead  hairy  below  the  reg.  line. 

Organs  of  special  sense — all  right. 

Reflexes — patellar  on  both  sides  much  diminished;  irideal  and 
cutaneous  about  normal. 

Motor  functions — normal. 

Digestion — fair;  bowels  regular. 

Internal  organs — healthy. 

Look — more  bright  than  other  members  of  the  family;  at  times 
somewhat  peevish. 

Behavior — nice,  boyish. 

Psychically : 

Disposition  mild,  nice  when  well ;  depressed,  irritable  when  suffer- 
ing from  headache. 

Intellectual  functions — those  of  common  average,  become  restricted 
when  unwell. 
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Memory — ^faulty  at  times,  at  others  fair. 

Moral  sentiments  present:  aesthetic  well  developed. 

No  fixed  ideas  or  perversions. 

(Drawings  and  pictures.     Figs.  10 — 13.) 


M.'S  OLDER  SISTER. 

Height  1.48  m. ;  weight  no  lbs. ;  arm  expansion  1.49  m. 

State  of  nutrition — good. 

State  of  blood  supply — somewhat  unstable. 

Skin — healthy. 

Measurements  of  Head : 

Circumference — max 54.0  cm. 

Nasion — inion 32. 8 

"         ophryon 1.3 

'♦         bregma 13.3 

Supraaur.  points — forehead 26.0 

"       insertion  of  hair 28. 7 

bregma 31.7 

' '       maximum 34.0 

"       inion -. 26.4 

"  '•       chin 29.4 

Diam.  antero-post. — max 17.3 

"       lateral 14.7 

Form  of  skull — brachy cephalic  (Broca),  index 84.9 

biauricular 12. 5 

bimalar 9. 8 

bigonial 9.0 

Face — length 17.9 

♦  •        forehead 5.9 

Nose — length 4.85 

"        breadth 3.13 

Nasal  index — 64. 5 ;  leptorrhynian. 

Ears — left,  length 5. 53 

♦'   breadth 2.78 

Ears — right,  length 5.40 

"      breadth 2.58 

Eyes — separ.  of  ext.  canthi 9. 55 

'•      ♦•  int.       "        3.45 

Color  of  eyes — grayish  blue. 
Color  of  hair — black,  hair  profuse. 

Temperature,  9S. 5  (underneath  tongue);    pulse,   86,  normal;   res- 
piration, 22,  normal. 

Tongue — clean,  no  tremor  or  deviation. 
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Denture — good,  complete. 

Marks — scars ;    a  longitudinal,  old  scar  over  the  right  frontal  pro- 
tuberance (length  1.25  cm.)    Body  could  not  be  examined. 

special  Anthropological  Signs, — Very  high  roof  of   the   hard, 
palate. 
Special  senses — about  normal. 
Reflexes — normal. 
Motor  functions — normal. 
Digestion  and  appetite — good. 
Bowels — costive. 
Often  dry  mouth. 
Sweats  easily. 
Internal  organs — healthy. 
No  gynecological  disorder. 
Physically  resembles  very  much  Maria. 
Look — mild,  somewhat  unsettled.     Behavior  gentle. 

Psychically : 

All  the  psychical  functions  of  average  quality,   but  not  stable 
enough;  irregular;  affected  much  by  her  physical  disposition. 
Is  not  impulsive  and  has  no  bad  tendencies. 
Moral  sentiments — normal. 
No  fixed  idea  or  perversion. 
(Photographs  not  obtainable.) 


M.'S  YOUNGER  SISTER. 

State  of  nutrition  fair ;  weight  74  lbs. 

State  of  blood  supply — not  very  stable ;  gets  easily  pale. 

Skin — healthy. 

Measurements  of  Head  : 

Circumference  max 51.8  cm, 

Nasion — inion 30.0  * 

ophryon 1.5  ' 

bregma 12.8  * 

Supraauric.  points — forehead 24. 5  * 

••            "          bregma 31.8  * 

•'            "          max 35.5  • 

inion 28.9  * 

chin 2  5. 63  • 

Diam.  antero-post.  max 16. 8  * 

lateral  max 14.4  » 
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Form  of  head — brachycephalic  (Broca),  index 85.7  cm. 

*'             **        biauricular 11. o 

*'             •*        frontal  min 9.5 

'•             "        bimalar 9.4 

••             "        bigonial 7.25" 

Face — height 1 1. 1 

"       forehead — height 4.5 

Nose — length 4.95  *' 

•*       breadth 3.00 

Nasal  index — 60. 6 ;  leptorrhynian. 

Eyes — separ.  of  ext  canthi 9.0  cm. 

of  int.       "     3.15** 

Ears — left,  length 5.40  '* 

*'     breadth 2.95" 

Ears — right,  length 5.30  ** 

'*     breadth 3.00" 

Color  of  eyes — brown. 
Color  of  hair — black,  profuse. 

Temperature  99  (underneath  tongue) ;  pulse  84,  normal ;  respira- 
tion 24,  normal. 
Tongue — clean. 

Dentition — complete,  save  the  wisdom  teeth. 
Denture — good. 

Special  Anthropological  Signs. — Right  helix  flattened;  high  roof 
of  the  hard  palate. 

Organs  of  special  senses — all  right. 

Reflexes — patellar  reflexes  considerably  diminished. 

Irideal  about  normal. 

Is  very  little  ticklish. 

Motor  functions — normal. 

Secretions  and  excretions — nothing  unusual,  except  that  she  sweats 
easily. 

Internal  organs — healthy. 

Psychically : 

Looks  somewhat  gloomy ;  brightens  up  or  smiles  but  seldom. 
Disposition  mild,  affected  by  her  distemper. 
Tendencies — girlish,  is  somewhat  impulsive. 

Intellectual  qualities — average,  not  completely  developed ;  unstable, 
weakened  whenever  she  has  headache  or  vertigo. 
Memory — often  weakened. 
Moral  and  aesthetic  sentiments  about  normal. 
No  fixed  ideas,  morbid  fears,  hallucinations  or  perversions. 
(Photographs  not  obtainable. ) 
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MARIA. 

Height  1.485  ra. ;  arm  expanse  r.495  m. ;  weight  124  lbs. 

State  of  nutrition — fair. 

State  of  blood  supply — good. 

Skin — healthy. 

Color  of  eyes — grayish  blue. 

Color  of  hair — black,  quantity  profuse. 

Temperature  99  (under  the  tongue);  pulse  90,  small;  respira- 
tion 28,  short. 

Tongue — clean,  no  deformity.     (See  under  motor  system). 

Denture — good;  gums  normal. 

Hard  palate — roof  very  high. 

Scars — an  old  scar  on  frontal  part  of  the  head,  to  the  right  of  the 
median  line,  just  above  the  insertion  of  hair;  height  7.5  mm.; 
breadth,  2  mm. 

No  deformities.     No  special  marks. 

Special  Anthropological  Signs. — Low  forehead ;  whole  head  sub- 
normal ;  facial  asymmetry ;  deflection  of  uvula. 


Measurements  of  Head: 


Circumference — max 

Nasion-inion 

'  *        ophry  on : 

' '        bregma 

Supraauric.  points — forehead 

**  '*  insertion  of  hair 

"  '•  bregma 

"  '*  max 

'•  "  inion 

"  "  chin 

Diam.  antero-poster. — max 

lateral  "     

Form  of  the  head — subbrachycephalic  (Broca),  index. 

"         "  "        biauricular  diam 

'•  "        frontal  minim 

"  ''         bimalar 


t  c 


( t 


bijj^onial 

Face — height 

••        forehead  (nasiop — ins.  hair) 
Nose — length 

'  *        breadth 

Nasal  index — 61.7;  leptorrhynian. 
Eyes — separat.  of  extern,  canthi . , . . 

♦♦  '*       "   intern. 


52.5  cm 
31.4 
1.7 
13.0 
27.1 
28.7 
31.2 

33.5 
27.0 

29.6 
17.2 
14. 1 
81.9 

11.7 
10.2 
10.0 

8.3 
11.9 

4.8 

5.05 
3.12 

9-65 
3.55 
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Ears—left,  length 5.45  cm. 

**      breadth 2.82  " 

Ears — right,  length 5.45  " 

*•      breadth 2.75** 

Lips — expanse 1.70  ** 

Organs  of  Speciat  Sense  : 

Eyes — not  strong,  near-sighted  (statement).     Pupils^normal. 

Hearing — good  (test).     Ringing  in  ears  (several  times  a  week). 

Smell  and  taste — nothing  abnormal  (statement). 

Sensibility — ^lirait  of  tactile  sense  right  cheek,  little  above  i  cm. ; 
on  left  cheek  i  cm. ;  on  external  surface  of  forearms,  4. 5  cm.  No 
marked  differences  in  any  place  on  the  two  sides  of  the  body. 

Reflexes — patellar  increased,  no  clonus,  cutaneous  and  sub- 
cutaneous diminished — ^no  tickling  sensation  produceable  under  chin, 
in  axil  las,  or  on  the  soles  of  the  feet. 

Irideal — about  normal. 

Motor  system — eyelids  on  being  closed  continually  tremble.  (Ex- 
amined for  same  and  found  same  before).  They  also  twitch  often 
whilst  open.  Occasional  twitches  of  facial  muscles.  Fingers  steady. 
Tongue,  marked  deviation  to  right,  (also  ascertained  at  previous 
examination). 

Right  side  of  face  in  state  of  paresis ;  right  extern,  canthus  lower, 
giving  the  eye  a  Mongolian  appearance;  the  whole  right  cheek  some- 
what baggy  and  lower;  the  right  corner  of  lips  moves  much  less  than 
the  left  from  median  line  when  subject  smiles. 

Other  muscles  all  right 

Secretions  and  excretions — nothing  abnormal. 

Internal  organs — healthy,  no  gynecological  disorder  (statement). 
Not  pregnant. 

Holding  of  the  body — loose,  head  more  or  less  bent  down. 

Expression  mostly  sad,  now  and  then  mild  and  nice. 

Look — guiltless,  unaffected,  frank,  steady  without  any  special 
struggle,  somewhat  frightened. 

Behavior — meek,  natural,  unforvvard,  considerably  passive. 

Condition  of  sleep — sleep  mostly  light.  Many  dreams,  many 
times  unpleasant — will  be  escaping  from  fire,  see  cats,  especially  one 
black,  which  runs  around  and  sometimes  wants  to  hurt  her,  etc.,  or 
will  feel  choking  weight  on  the  upper  half  of  her  body.  Ver- 
tigos  at  night  (see  anamnesis).  On  awakening,  head  seldom  feels 
all  right. 

Psychically : 

Disposition — gentle,  affectionate,  but  much  subject  to  dejection 
and  crjring  spells;  never  much  vivacity  or  any  special  hilarity  or 
brightness.     Not  subject  to  passions.     Very  naive. 
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Very  religious,  though  not  bigoted. 

Tendencies  normal,  pacific,  unselfish. 

No  impulses  as  long  as  in  normal  state. 

No  fixed  ideas. 

Intellectual  qualities — average ;  very  little  idealism  or  fancy.  Is 
sensible,  appreciative,  comprehends  well,  but  is  throughout  simple 
and  rather  slow ;  not  much  of  intellectual'  resource. 

Psychical  endurance — not  strong;  examination  tires  her. 

Psychical  sensibility  good,  responds  easily  to  emotions;  is  bashful, 
psychical  impulses  re-act  with  no  exaggeration.  Comprehension 
limited. 

Self-control — fair. 

Memory — good  when  given  time,  and  especially  when  she  is  alone 
or  with  persons  to  whom  she  has  become  accustomed;  at  times 
unreliable. 

Desires — weak.  Regrets — none  real,  but  much  sorrow.  Good 
sense  of  propriety,  duty  and  honor. 

Moral  sentiments — present.     Is  grateful. 

.Esthetic  sentiments — ordinary. 

No  perversions  determinable.     (Figs.  15 — 19.) 

M.'s  signature — 


THE    AVERAGE    MEASUREMENTS    OF    TWENTY 
ORDINARY  FEMALE  CALABRIANS. 

(All  from  Ferrandina,  Italy.) 

AGE. 

Average  of  the  20 — 28  years.  Maria. 

Seriation — 17  to  20  years 3 ; 

20  to  25  years 5 ; 24  years. 

25  to  30  years 5; 

30  to  35  years 2; 

35  to  40  years 3; 

40  to  43  years 2. 


STUTE    HOSPir< 
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'*  Maria,  24  years — Circumf. 
'*  [52.5  cm. 


(( 


(I 


(i 


HEIGHT. 

Averag©--i.535  m. 

Seriation — 1.42101.45 2:  Maria. 

i.45toi.5o 2; 1.485  m. 

1.50  to  1.55 8 

1.55  to  1.60 6 

1.60  to  1.66 2. 

CIRCUMFERENCE  MAX.  OF  HEAD. 

Average — 53.8  cm. 

Seriation — 52.2  to  53 3; 52.5  cm. 

53.oto  54 10; 

54.0  to  55 4; 

55.0  to  56 3. 

COMPARISON  AS  TO  AGE  AND  HEIGHT. 

Circumf. . . .  53.0  cm. 

53.4 

....  53.5 

53.5 

....   53.0 
56.0 

53-4 

5.23 

....  5 J*  5 

53.0 

....  53.5 

....  53*7 

Surface  Measurements. 

NASAL  POINT — EXT.  OCCIP.   PROTUB.      (NASION-INION). 

Average — 32.8  cm.  Maria. 

Seriation — 30. 5  to  31.0 i ; 

3i.oto3i.5  2; 31.4cm. 

31.5  to  32.0 i; 

32.0  to  32. 5 i; 

32.5  to33.o 3; 

33.0  to  33.5 7; 

33.5  to  34.0 3; 

34.0  to  34. 5 2. 

nasal   point — BREGMA. 

Average — 13.45  cm.  Maria. 

Seriation — 11. 3  i; 

12.0  to  12.5 4; 

12.5  to  13.0  incl 2; 13.0  cm. 

13.1  to  13.5 i; 

13.5  to  14.    incl 5; 

14. 1  to  14.6  incl 7. 


Age— (a)  20. 

(( 

(b)   21. 

{< 

(C)    21. 

t( 

(d)   22. 

(( 

(e)  24. 

t( 

(0  25. 

Height— (b)    1.42 

IC 

te)   1.43 

«t 

(d)    1.495 

«l 

(h)    1.495 

(1 

(i)     1.50 

l( 

(J)     I- 50 

i  ( 


(1 


(I 


« t 


Maria,  1.485,    circmnf. 
[52.5  cm. 
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SUPRAAURICULAR  POINTS — FOREHEAD. 

Average — 26.68  c  m 

Seriation — 24. 2  i ; 

25.5  to  26.0 I ; 

26.01026.5 4; 

26.51027.0 8; 

27.0  to  27.5 2; 

27.5  to  28.0  incl 4. 

SUPRAAURICULAR  POINTS — BREGMA. 

Average — 30.95  cm. 

Seriation — 28. 3  to  30.0 2 ; 

30.0  to  30.5 4; 

30.5  to  31.0 4; 

31.0  to  31. 5 5; 

31.5  to  32.0  incl 4; 

34.0  I. 

SUPRAAURICULAR  POINTS — MAXIMUM. 

Average — 33. 7  cm. 

Seriation — 32.3  to  33.0 4; 

33.0  to  33.5 3; 

33.5  to  34.0 8; 

34.0  to  35.0 2; 

35.0  to  35.5  incl i; 

36.8  I. 

SUPRAAURICULAR  POINTS — CHIN. 

Average — 30.18  cm. 

Seriation — 27. 8  i : 

28.1  i; 

29.4  to  30.0 4; 

30.0  to  30.5 5; 

30.5  to  31.0 5; 

31.0  to  31. 5 3; 

31.5  to  32.3  incl I. 

DIAMETERS — ANTERO-POSTERIOR  MAXIMUM. 

Average — 17.826  cm. 

Seriation — 17.2  to  17.5 4; 

17.5  to  18.0 10; 

i8.otoi8.5 3; 

18.5  to  18.8  incl 3. 


Maria. 


27.1  cm. 


Maria, 


31.2  cm. 


Maria. 


33.5  cm. 


Maria. 


29.6  cm. 


Maria. 
17.2  cm. 
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LATERAL  MAXIMUM. 

Average— 14.435  cm. 

Seriation — 13.8             i; 

14.01014.5  12;, 

1451015.0 ...  5; 

15.2            i; 

15.9            I. 

cephalic  index  (Broca). 

Subdolichocephalic— (75. 01-77. 77) 4 ; 

Mesaticephalic (77.78-80.0  ) i ; 

Subbrachycephalic . .  (80.  i  -83. 33) 11; 

Brachycephalic (83. 34  and  above) 4. 

biauricular. 
Average — 12.78  cm. 

Serialion — 12.0  lo  12. 5 6 ; 

ii2.5  lo  13.0 7; 

13.0  to  13.5 5; 

13.5  lo  13.9  incl 2. 

FRONTAL  MINIMUM. 

Average^io.93  cm. 

Serialion —  9. 82             i ; 

10.  o  to  10.5 13; 

(lo.o  to  10.2  incl.,  2, 
10.21  to  10.5,  11). 

10.5  to  n.o 4; 

II. o  to  II. 5 2. 

BIMALAR. 

Average — 10.72  cm. 

Seriatk>n — lo.o  to  10. 5 6 

10.5  to  II  o 8 

ii.o  to  II. 5 5 

11. 9              I. 

BI  GONIAL. 

Average— 9.88  cm. 

Seriation —  9.0  to    9. 5 3 ; 

9.5  to  lo.o 7; 

lo.o  to  10.4 10. 

FACE — CHIN  TO  HAIR-LINE. 

Average — 17.37  cm. 

Seriation — 16.0  to  16. 5 2 ; 

16.5  to  17.0 2; 

17.010  17.5 5; 

17.5  to  iS.o 10; 

18.5             I. 


Maria 
14. 1  cm. 


Maria. 


81.9 


Maria. ...11.7  cm. 


Maria. 


10.2  cm. 


Maria. 
10.0  cm. 


Maria,  8.3  cm. 


Maria. 


.    16.7  cm* 
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Sometimes  the  signs  of  the  morbid  inheritance  appear 
in  members  of  the  family  other  than  those  of  the  direct 
generic  line ;  in  such  a  case  the  morbid  principles  may  be 
latent  in  the  person  of  the  direct  line,  and  we  have  what 
we  call  a  cross-inheritance. 

As  to  indirect  predisposition,  or  a  predisposition  which 
is  augmented  or  caused  by  other  troubles  to  which  the 
inclination  was  more  direct,  we  find  this  to  be  also 
frequent.  I  can  again  cite  here  Gowers  (Dis.  of  Nerv. 
Syst.,  '95,  V.  II,  p.  731):  **A  strong  predisposition  to  the 
disease  often  exists  when  there  is  defective  general  develop- 
ment of  the  brain,  from  any  influence  acting  on  it  in  early 
life,  or  as  a  result  of  the  congenital  defect  met  with  in 
neurotic  families/' 

In  M.,  we  have  certainly  a  mixed  predisposition  that  may 
cause  epilepsy,  and  a  predisposition  of  a  serious  character; 
in  addition,  in  all  probability,  we  have  in  M.  a  similar 
crossed  predisposition,  for  her  paternal  uncle  was  appar- 
ently an  epileptic,  and  we  have  an  indirect  predisposition. 
We  know  that  M.  suffered  from  infantile  eclamptic 
seizures  of  some  sort,  and  from  malnutrition  and  a 
retardation  of  the  normal  development.  The  two  last 
named  are  much  similar  to,  if  not  identical  with,  rachitis; 
and  infantile  eclampsia  with  rachitis  is  one  of  the  mosl 
frequent  conditions  which  an  epileptic  tendency  follows. 
Gowers  says  (Dis.  of  Nerv.  Syst.,  '95,  V.  II,  p,  732)  that: 
'*Of  the  cases  (of  epilepsy)  that  commence  in  infancy, 
at  least  three-quarters  date  from  infantile  convulsions, 
ascribed  to  teething.  Such  convulsions  are  known  to  be 
the  result  in  most  instances  of  the  condition  of  defective 
development  termed  rickets. " 

And  Savage  states  (in  his  article  on  Epilepsy  and  In- 
sanity in  Tuke's  Diet,  of  Psych.  Med.,  p.  452):  **In 
children  of  neurotic  parents  it  is  common  to  meet  with 
unstable  ner\'ous  system,  which  seems  to  be  readv,  at 
the  least  provocation,  to  start  with  convulsions,  so  that 
convulsions  in  infancy  are  specially  common  in  such 
families — these  convulsions  may  be  the  starting  point  of 
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true  epilepsy/'.  .  M.,  we  know,  suffered  from  infantile 
convulsions  from  when  two  months  old  to  three  years  and 
occasionally  after,  and  she  also  suffered  with  some  fonn  of 
malnutrition  and  retardation,  and  these  conditions  could 
not  have  been  without  some  influence  on  her  faculties  in 
the  future. 

M.    had   a    sufficient    predisposition   to   have  epileptic 

tendencies — has  she  manifested  such  tendencies  in 
any  manner  throughout  her  life,  has  she  shown  any 
signs  of  her  special  morbidity  in  her  mental  or  general 
functions,  and  does  she  bear  any  traces  of  her  abnormal 
condition  in  her  physical  structure? 

Epileptic  Character. — One  of  the  earliest  and  most 
regular  results  of  an  epileptic  condition  in  a  being  is  a 
modification  of  character.  No  epileptic  is  what  he  was  or 
would  be  in  his  normal  state;  and  the  changes  are  regularly 
great  enough  to  be  detected  without  much  trouble. 

It  would  be  difficult  to  say  exactly  what  constitutes  the 
epileptic  character.  The  changes  wrought  by  the  morbid 
condition  are  not  the  same  in  every  person,  but  seem  to 
differ  somewhat  with  the  form  the  disease  assumes, 
according  to  the  more  pronounced  characteristics  of 
the  subject's  mental  life  previous  to  the  invasion  of  the 
disease,  and  probably  also  according  to  the  inborn  facul- 
ties of  each  person.  The  most  frequently  found  mental 
changes  according  to  Cividallo,  Bianchi  and  Tonnini 
(Lombroso's  L'Homme  Crim.,  p.  597)  were: 

Limited  intelligence  in  from  30  to    69  per  cent  of  epileptics. 
Feeble  memory  **      '*      14  to    qi  per  cent  **  " 

Irascibility  '*      •*      30  to  100  per  cent  ** 

Religious  excesses       **      "      14  to  100  per  cent  " 

Savage,  speaking  about  mental  deterioration  and  pecu- 
liarities in  epileptics  (Art.  Epilepsy  and  Insanity,  Tuke's 
Diet,  of  Psych.  Med.,  p.  455)  remarks  that  they  **A11 
occur  in  epilepsy,  especially  irritability,  impulsiveness,  de- 
fects of  memory,  especially  of  recent  events."  **  Another 
special  character  is   strong  religious  tendencies."     And 
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further  on,  speaking  mainly  about  childhood,  this  author 
says:  ** Epilepsy  is  a  common  cause  of  mental  enfeeble- 
ment  in  childhood. "  It  is  only  in  adults,  who  are  otherwise 
healthy,  that  the  disease,  in  the  opinion  of  this  writer, 
may  occur  for  many  years  without  any  marked  mental 
degeneration. 

For  Krafft-Ebing  (Psychiatric,  '93,  p.  512),  the  main 
S5nnptoms  of  an  **  Epileptic  character  "  are  **  eine  abnorme 
Gemiithsreizbarkeit,  ein  launisches,  in  Extremen  zwischen 
psychischer  Depression  (Morositat,  hypochondrische 
Verstimmung  mit  und  ohne  Zwangvorstellungen,  geistige 
Apathie,  Abspannung,  Befangenheit  bis  zu  Angst  bei 
ganz  gleichgiiltigen  Handlungen,  Verstimmung,  Aengst- 
lichkeit)  und  zwischen  Exaltation  mit  krankhaf t  gesteiger- 
tem  Wollen  sich  bewegendes,  vorwiegend  aber  misstrau- 
isches,  Verschlossenes,  dusteres,  bizarres,  unbegreifliches, 
launisches,  verletzliches,  eigensinniges  Wesen. " 

F6v6,  (Les  Epilepsie,  etc.,  '90,  p.  153),  says: 

*  *  In  general  the  psychical  troubles  of  epileptics  present 
a  character  of  sadness,  which  often  as  a  consequence 
gives  rise  to  reactions  of  a  violent  and  aggressive  charac- 
ter. "  Besides  this  there  is  an  array  of  symptoms  similar 
to  those  mentioned  in  preceding  quotations. 

Voisin  (quoted  by  Lombroso,  L'Homme  crim.,  p.  596), 
.  goes  finally  so  far  as  to  assert  that  * '  La  distinction  des 
6pileptiques  ou  fous  et  non-fous  est   un   sophisme   sans 
aucun  appui  pratique."* 

In  fact,  there  is  no  author  on  epilepsy  who  would  not 
point  to  the  changes  of  character  in  the  epileptics,  yet  not 
all  epileptics  must  of  necessity  present  all  the  mental 
changes  mentioned,  and,  in  fact,  they  do  not.  There  are 
many  cases  in  which  the  only  changes  apparent  are  in- 
creased religious  sentiments,  for  instance,  or  a  somewhat 
irregular,  now  and  then  unreliable  memory,  or  an  unusual 

*  This  assertion  is  probably  too  sweeping  when  we  bear  in  mind  the  g^eneral 
conception  of  insanity;  but  the  fact  is  that  of  all  the  epileptics  the  writer  of 
this  article  ever  thoroughlj'-  examined,  there  was  no  case  in  which  the  mental 
powers  would  not  be,  here  or  there  or  now  and  then,  imperfect. 
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irritability  at  times,  or  seemingly  causeless  spells  of 
depression,  or  some  hypochondriasis.  I  have  seen  cases 
in  which  the  only  apparent  mental  changes  were  a  disposi- 
tion to  tell  untruth,  or  an  increased  egotism,  or  the 
appearance  of  hypocrisy,  etc.  Nevertheless,  most 
epileptics  with  the  morbid  condition  of  a  longer 
duration,  and  all  epileptics  with  the  inborn  or  early 
acquired  tendency  to  the  disease,  present  a  complex  of 
mental  changes,  a  complex  often  sufficient  to  give  us  the 
first  indications  in  diagnosing  the  condition. 

The  kind  of  epilepsy  does  not  seem  to  make  imicit 
difference;  we  find  mental  changes  in  all  the  varieties;  if 
anything,  these  changes  are  more  pronounced  and  more 
lasting  and  serious  in  those  who  suffer  from  the  minor 
forms  of  the  disorder. 

Does  M.  present  any  of  the  above  traits  of  character, 
which  traits  might  possibly  indicate  that  she  was  and  is  an 
epileptic  of  some  order.' 

M.  's  mental  powers  are  certainly  not  entirely  normal. 
First  of  all  she  lacks  in  mental  acuity.  She  had  no  benefit 
from  school.  As  a  worker  she  is  neat  and  patient,  she  is 
capable  of  a  little  fancy-work;  but  wherever  employed, 
she  has  never  risen  in  her  toil  above  the  simplest  stages. 
She  learned  some  English  and  some  writing  and  reading 
during  her  fifteen  months  at  Sing  Sing,  showing  that  she 
is  not  destitute  of  some  talent  in  certain  directions;  but 
she  has  never  arrived,  even  up  to  now,  at  a  clear  compre- 
hension of  her  case  and  many  things  that  have  happened 
to  her  in  connection  with  it;  she  has  not  appreciated  her 
condemnation  at  the  first  trial,  and  she  has  appreciated 
her  release  at  the  second  trial  just  about  as  a  bird  would 
when  set  free  from  an  ugly  seclusion. 

Moreover,  M.  can  not  even  be  made  to  understand  that 
fihe  is  a  victim  of  anything  abnormal — she  sees  the  same 
occurrences  she  is  subject  to  all  around  her  in  her  family, 
and  if  you  should  tell  her  she  is  an  epileptic,  she  will  start 
to  cr}^and  will  vehemently  proclaim  she  has  no  *'  elipepsy," 
and  never  had  any. 
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M.'s  household  is  one  of  the  most  simple  imaginable, 
and  there  is  no  taste  visible  in  either  the  choice  or  the 
arrangement  of  its  little  decorations.  M.'s  dresses  fit  her, 
and  she  is  clean  and  her  hair  is  fixed  suitably ;  but  there  is 
no  second  young  woman  who  has  been  born  in  a  city  and 
has  lived  for  several  years  in  New  York,  as  M.  has  done, 
who  would  be  as  naive  in  her  behavior.  In  disposition,  M. 
is  childish,  mild,  and  inclined  to  be  cheerful,  but  she  will 
be  subject  to  spells  of  uncontrollable  anger  now  and  then, 
sometimes  on  but  a  very  slight  provocation,  and  she  also  is 
subject  to  still  oftener  spells  of  apparently  unmotived 
dejection,  even  when  free  from  trouble.  As  to  faith  M. 
does  not  understand  much  about  it ;  yet  she  is,  and  was 
even  more  at  times  during  her  life,  ver}"  religious,  if  not 
bigoted. 

M.'s  memory  serves  her  usually  well  enough,  but  there 
are  times,  and  they  are  quite  frequent,  when  she  either 
can  remember  nothing,  or  when  her  recollections  are 
unreliable;  she  does  not  know  **what  is  the  matter  with 
her"  at  such  times.  M.'s  imaginative  powers  are  very 
restricted.  She  follows  far  more  her  instincts  than  reason. 
Her  ambitions  and  desires  are  weak ;  she  does  not  care  for 
enjoyments,  she  has  never  had  the  slightest  inclination  to 
dancing  and  has  not  learned  it;  she  will  gambol  like  her 
little  sister,  and  a  band  of  street  musicians,  or  an  organ, 
is  to  her  as  much,  if  not  more,  than  the  grandest  concert 
by  the  best  musicians.  She  has  strong,  animal-like 
affections. 

Here  is  a  group  of  M.'s  little  deficiencies  and  irregu- 
larities: Does  it  show  the  epileptic  tendency  in  her?  It 
does  not  prove  such  a  tendency,  no  group  of  peculiarities 
could  alone  decide  such  a  question;  but  there  are  two 
things  which  this  group  of  M.'s  qualities  shows  plainly: 
the  one  thing  is,  that  M.'s  mind  is  not  normal;  and  the 
second  is,  that  the  abnormalities  which  we  observe  in  M.'s 
mind  are  far  more  such  as  we  should  look  for  or  expect  in 
one  with  the  epileptic  taint,  or  an  imbecile,  than  such  as 
we  should  expect  to  find  in  a  homicide  criminal. 
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Suicidal  Tendency  in  Epileptics, — Close  to  the  changes 
of  character  in  epileptics,  is  there  tendency  or  liability 
to  suicide  in  these  patients?  I  use  the  term  liability 
because  suicide  in  epileptics  in  probably  most  of  the 
instances  is  nothing  but  one  of  the  incidents  of  their 
morbid  condition.  The  various  authors  on  epilepsy  have 
well  recognized  this  suicidal  liability  of  the  subjects  of  the 
disease.  Lombroso,  among  others,  gives  this  point  his 
attention;  he  says  (L'Homme  Crim.,  p.  601):  **The 
tendency  to  suicide  in  epileptics  is  frequent;  sometimes  it 
is  sincere,  often  simulated,  and  more  often  still  automatic." 

We  have  several  apparently  automatic  suicidal  attempts 
with  M.      (  Vide  anamnestic  data).* 

Physiological  Derangements. — The  epileptics  suffer  also 
in  other  functions  besides  their  mental  ones ;  their  ordinary 
physiological  life  is  affected  in  various  manners.  This 
particular  field  of  physiological  derangements  in  epileptics 
is  not,  however,  sufficiently  investigated  as  yet;  we  have 
no  physiological  complex  corresponding  to  the  *' epileptic 
character."  Nevertheless  certain  facts  seem  to  be  estab- 
lished and  I  shall  include  a  few  in  personal  observations. 

Ch.  Fere  teaches  us  (Epilepsie,  B.  O.  Aide.  Mem.,  p.  75), 
that  the  most  frequent  physiological  disturbances  in  epi- 
leptics are  derangements  of  nutrition  and  intestinal  troubles ; 
the  blood  is  often  poor  in  haemoglobin;  respiration  is  often 
defective,  the  capacity  of  lungs  diminished,  the  muscular 
•  energy  is  frequently  weaker  than  that  in  normal  individ- 
uals, and  there  are  fre([uent  troubles  of  general  sensibility 
and  of  some  of  the  special  senses.  In  addition  to  this  I 
think  we  ought  to  mention  disorders  of  sleep,  terrifying 
and  particularly  motor  dreams  (dreams  of  fires,  fighting, 
wild  animals,  cats,  of  falling  from  height,  of  rising  or 
floating,  etc.);  frequent  headaches,  especially  of  sharp,  pin 
and  needle  character;  changes  in  the  urine,  particularly  in 
its  specific  gravity ;  disturbances  of  the  sexual  functions, 
very   frequent    increase  or  again  a  great   diminution    in 

♦  The  discrimination  of  the  impulses  is  not  of  such  a  weight  as  may  seem  at 
first,  for  the  reason  that  they  every  one  require  a  cause  of  certain  morbidity. 
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patellar  reflexes;  frequent  tremor  of  eyelids  on  their 
closure;  and  a  very  common  absence  of  the  sensation 
and  reflexes  of  tickling.  Of  the  special  senses  I  have 
found  the  sme/l  absent  or  much  diminished  most  often ;  and 
as  to  the  higher  functions,  there  are  very  frequently  dis- 
turbances of  speech. 

In  M.  we  have  a  delayed  speech  (vide  anamnesis) ;  the 
bad  sleep  and  bad  dreams,  a  constant  tremor  of  eyelids  on 
their  closure  (determined  on  several  distinct  occasions), 
increased  patellar  reflexes,  and  absence  of  all  tickling 
sensation. 

Ayiatoviical  Abnormalities. — Do  epileptics  differ  also 
anatomically  from  other  people?  According  to  many 
reliable  obsen^-ations  such  would  seem  to  be  the  case. 

As  to  stature,  Lombroso  finds  among  410  epileptics — 

202  of  the  average  height. 
106  below  average  height. 
102  above  average  height. 

As  to  the  weight  of  epileptics  we  are  not  certain,  but  if 
we  could  judge  from  the  abundance  of  scrofula  and 
phthisis  among  the  epileptics,  we  should  expect  their 
weight  to  be  below  the  normal. 

Facial  and  cranial  asymmetries  are  frequent  among  epi- 
leptics (Laseque,  Amadei,  etc.)  Other  cranial  abnormal- 
ities are  encountered  more  often  among  this  class  of  people 
than  among  the  normal. 

Lombroso  found  a  low  forehead  in  9  per  cent  of  male 
and  3  per  cent  of  female,  and  Cividalli  in  9  per  cent  of 
female  epileptics. 

Small  cranial  capacities  also  predominate  among  epilep- 
tics according  to  Lombroso  (L'Homme  Crim.,  p.  585): 
**  Although  among  epileptics  there  are  individuals  who  are 
healthy,  robust,  of  good  stature,  and  at  times  even  athletes, 
nevertheless  the  average  'cranial  capacity  is  below  that  of 
the  insane  (this  is  so  at  least  for  males  whose  average 
cranial  capacity  is  1479  ^-C-  while  that  of  the  females  is 
1358  c.c.)      In   epileptics    the   two    extremes  of   cranial 


hrdlicka:  the  case  of  maria  barbella.  275 

capacity  can  be  detected — the  exaggerated  type  of  capacity 
(this  is  found  in  a  very  small  number  of  cases)  and  the 
type  of  diminished  capacity  which  predominates." 

According  to  Benedict  (Anthropometric  Crainocepha- 
lique,  p.  73),  the  nasion-inion  arc  and  particularly  the 
bregma-obelion  distance  are  smaller  in  epileptics.  The  same 
author  mentions  also  the  inferiority  of  the  bilateral 
diameter  in  these  subjects. 

Examined  in  50  epileptics  and  in  no  healthy  persons, 
this  biauricular  diameter  gave  me  in  the  former  the  mean 
of  12.40  cm.,  and  in  the  latter  the  mean  of  12.60  cm. 

Other  anatomical  parts  than  those  of  the  head  seem  to 
differ  in  the  epileptics,  but  here  we  must  begin  with 
further  examinations. 

M.  shows  us  the  following  anatomical  abnormalities: 
She  is  of  a  subnormal  stature,  almost  all  the  measurements 
of  her  head  are  subnormal,  or  inferior  to  similar  measure- 
ments obtained  on  a  sufficient  number  of  a  similar  class  of 
her  countr}nvomen ;  the  forehead  of  M.  is  particularly  low, 
the  distance  from  the  nasion  to  the  crinion,  or  hair  point, 
being  only  4. 8  cm. ,  and  the  biauricular  diameter  is  also 
very  small.  M.  has  some  asymmetr}^  of  the  face  (indepen- 
dent of  the  paralysis) ;  and  she  has  a  high  palate.  (Body 
and  limbs  could  not  be  examined). 

Facial  Paresis. — In  addition  to  the  above  enumerated 
mental  functional  and  structural  abnormalities,  we  find  in 
M.  several  other  manifestations  which  approximate  her 
still  more  to  an  epileptic.  We  have  in  her  case  a  partial 
paralysis  of  the  muscles  of  the  right  side  of  the  face,  same 
side  of  the  tongue,  and,  possibly,  of  the  opposite  azygos 
uvulae ;  this  paresis  is  apparently  old,  as  it  was  never  noticed 
by  any  one,  not  even  by  M.  herself,  but  it  is  not  congenital 
paresis,  as  the  affected  parts  and  particularly  the  tongue, 
show  no  marked  atrophies  of  the  muscles.  The  origin  of 
this  paresis  is  most  probably  central,  for  no  muscles  are 
involved  in  it  above  those  of  the  lower  eyelid,  and  a  care- 
ful search  fails  to  disclose  any  other  cause. 

I  do  not  know,  and  can  not  find  out  in  literature,  how 
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much   of  an    indicative   or    of    a   corroborative   sign    of 
epilepsy  a  facial  paresis  of  central  origin  may  be ;  but  this 
is  not   the  first   time  that  I  have  encountered  this   con- 
ji  dition  with  epileptics,  and   further  researches  may  show 

j|  that  it  has  a  certain  signification.     By  all  means,  a  persist- 

ent facial   paresis    (the   condition  lasts  still,  unchanged, 
five  months  after  I  have  seen  it  first)  in  a  young  woman  of 
^  twenty-four,  in  a  woman  who  has  never  passed  any  serious 

j.  affection   since   her   infancy  outside  of  a  seemingly  mild 

H  attack  of  small-pox   about   ten   years  ago,  would  always 

I  indicate  that  something  regarding  the  nervous  centres  in 

|l  this  subject  must  be  abnormal. 

Headaches^  Vcrtigos. — Frequent  headaches  and  ^ertigos 
are  two  more  of  the  unclassified  symptoms  which  M. 
presents. 

Frequently  recurring,  mostly  frontal  or  bi-temporal, 
headaches,  especially  those  of  sharp  nature,  certainly 
have  their  significance;  to  be  convinced  of  the  import- 
ance of  these  headaches  we  only  need  to  examine  large 
numbers  of  different  epileptics,  and  compare  the  results 
with  those  obtained  in  other  classes  of  persons  on  inquiries 
concerning  this  subject;  but  the  truth  is  that  we  can  not 
%  as  yet  properly  interpret  the  meaning  of  these  headaches. 

ifi> 

p  As  to  vertigos,  we  know  something  more  about  them 

5  than  about   the  cephalalgias.     We   know    especially  that 

;•  recun'ing   vcrtigos,  particularly    those    of  the    objective 

y  variety,  if  not  due  to  an  eye  or  an  ear  disorder,  have  always 

I'j  a  serious  significance  in  regard  to  the   state  of  the  central 

:!t  nen' ous  system ;  and  we  know  in  particular,  and  that  even 

."i|  before  Tissot,  Esquirol  and  Moreau  du   Tours,  that  the 

*'  vertigos    of    central    origin   bear  a  common   relation   to 

;"|  •  epilepsy. 

^j  There  are  epileptics  who  deny  ever  having  lelt  any  sort 

or  degree  of  vertigo.  Epileptics  with  nocturnal  attacks 
only  arc  sometimes  free  from,  or  perhaps  rather  uncon- 
scious of,  the  symptoms.  With  the  majority  of  epilep- 
tics, however,  vertigo  is  a  common  concomitant  of 
the    other    signs   of   the    disorder;    in    some   cases    it  is 
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the  most  important  manifestation,  and  exceptionally 
the  only  important  manifestation  of  the  morbid  condition. 
For  Maguan  (Legons  Cliniques,  '93,  p.  22)  says:  **  Vertigo 
is  a  frequent  manifestation  in  the  neurosis  in  question 
(namely  epilepsy) ;  at  times  it  is  in  fact  the  only  manifest- 
ation. "  And  I  would  cite  words  to  the  same  effect  from  al- 
most every  noted  writer  on  epilepsy.  Esquirol  taught  that 
vertigo  is  not  only  a  common  symptom  with  the  epileptics, 
but,  furthermore,  thought  that  frequent  vertiginous  attacks 
have  a  particularly  perturbing  influence  on  the  mental 
powers  of  the  sufferer.  And  Lombroso,  finally,  goes  so  far 
(L'Homme  Crim.,  p.  623)  as  to  assert  that  **A11  those 
forms  of  impulsive  accesses  which  we  denominate 
criminal,  are  much  more  frequent  in  epileptics  who  suffer 
only  from  vertigos." 

The  vertigos  in  M.,  we  have  seen,  are  very  frequent,  and 
these  spells  can  be  ascribed  to  no  sufficient  disorder  of  the 
organs  of  sight  or  hearing;  commonly  there  is  an  absence 
with  M.  of  even  such  a  secondary  cause  of  dizziness  as  are 
indigestion,  or  sudden  changes  of  posture. 

Tics. — M.  presents  another  little  group  of  symptoms,  of 
which  it  will  be  well  to  speak  a  few  words  in  this  place,  al- 
though the  fact  has  been  already  mentioned.  There  is  a 
constant  tremor  of  M.'s  eyelids  on  their  closure;  and  there 
are  occasional  **tics"  or  small,  sudden  and  brief  contraL- 
tions  of  her  eyelids  or  facial  muscles. 

These  symptoms  are  nothing  uncommon  and  occur  in 
many  neuropathic  conditions,  they  occur  even  in  normal 
persons  in  debility,  but  they  seem  to  be  particularly  fre- 
quent with  epileptics.  According  to  Fere  (les  Epilep- 
sies, 6cc.,  '90,  p.  387):  *' The  frequency  of  tics  of  the 
facial  muscles  has  been  signalized  by  all  the  authors." 
And  Tonnini  found  nicticating  eyelids  in  8  per  cent  of 
male  epileptics  (quoted  by  Lombroso,  L' Horn  me,  Crim., 

P-  587). 

This  brings  us  to  the  analysis  and  consideration  of  such 

of  M.'s  manifestations  as  might  be  due  more  directly  to  an 

epileptic  tendency. 
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M/s  Secures. — We  have  seen  that  M.  had,  outside  of 
the  eclamptic  seizures  of  her  infancy,  several  attacks  in 
her  life,  which  attacks  were  closely  similar  to  major 
attacks  of  epilepsy.  Two  such  seizures  have  been  ascer- 
tained in  M.'s  childhood,  one  when  she  was  four  and  one 
when  she  was  ten  years  of  age,  and  there  is  at  least  one 
such  instance  afterwards,  namely  the  one  particularly 
well  witnessed  attack  during  her  life  with  Cataldo. 
Outside  of  this  we  have  a  somewhat  hazy  history  of 
several  smaller  seizures — two  in  the  Tombs  prison  and  one 
at  or  immediately  after  the  crisis  with  Cataldo. 

The  first  question  that  presents  itself  in  regard  to  all 
these  attacks  is,  is  it  probable  or  is  it  not  probable  that 
they  were  of  an  epileptic  nature? 

In  M.'s  hereditar}^  taint  and  in  her  infantile  convul- 
sions, there  is  enough  cause  for  the  presence  of  an  epilep- 
tic tendency,  but  if  such  a  tendency  has  resulted  would  not 
its  manifestations  have  been  more  frequent?  We  have 
several  well-pronounced  attacks  here,  but  there  are  inter- 
vals of  years  between  them;  there  is  a  period  of  about  six 
years  between  the  first  and  the  second  seizures,  and  a 
period  of  about  twelve  years  between  the  second  and  the 
third;  is  such  a  condition  possible  in  epilepsy? 

Here  Gowers  tells  us  (Dis.  of  Nerv.  Syst.,  V.  II,  p.  751) 
that  **  when  the  disease  is  established,  the  interval  between 
severe  fits  varies  greatly."  And  F6r^  (Les  Epilepsies,  '90, 
p.  117),  says  that  **It  is  possible  to  cite  cases  which  have 
no  more  than  a  single  attack  during  their  whole  life ;  some 
pass  many  years  without  having  any." 

These  citations  demonstrate  sufficiently  the  possibility 
of  almost  any  degree  of  rarity  of  attacks,  but  there  is  still 
another  great  possibility  that  makes  such  a  rarity  of  seiz- 
ures possible,  though  then  it  is  only  apparently  true,  and 
that  is  the  fact  that  between  any  two  larger  there  may  be 
any  number  of  misunderstood  smaller  attacks,  and  any 
number  of  unperceived  nocturnal  ones.  The  minor 
attack  occurs,  according  to  Gowers  (loc.  cit.)  *Mn  less 
than  half  the  cases  of  epilepsy.     They  may  occur  alone, 
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without  severe  fits,  but  both  kinds  are  usually  associa- 
ted. The  slight  seizures  are,  as  a  rule,  frequent." 
Whilst  nocturnal  seizures,  according  to  the  same  author, 
*'may  occur  for  twenty  years  without  the  patient  or  his 
friends  suspecting  the  fact."  **  If  an  attack  occurs  during 
sleep,  and  its  onset  does  not  awaken  the  patient,  he  may 
sleep  on  when  it  is  over,  and  be  unaware  of  its  occur- 
rence." The  only  signs  often  of  a  nocturnal  attack  in 
the  morning,  are  some  dulness,  headache,  crossness,  or 
indisposition. 

The  minor  attacks  may  consist  of  nothing  but  a  spell  of 
vertigo,  or  of  a  momentary'  absence,  or  of  a  certain  im- 
pulse; the  nocturnal  spell  may  be  equally  light — and  we 
have  some  good  reasons  to  believe  that  something  allied  to 
both  these  forms  of  seizures  happened  to  M. 

Aside  from  their  rarity,  ^I.'s  attacks,  or  at  least  some  of 
them,  have  not  been  exactly  classical.  In  the  last  attack 
preceding  the  crisis  with  C,  there  was  very  little  of  con- 
vulsive movements  and  there  was  no  tongue- bite  nor  any 
micturition;  and  the  two  attacks  of  M.  in  Tombs  appear 
to  have  been  similarly  deficient  in  these  few  symptoms. 
But  here  again  Gowers  tells  us  {loc.  cit.^  p.  760)  that 
**  Too  much  weight  must  not  be  placed  on  the  untypical 
character  of  the  attack,  because  some  epileptic  fits  may 
deviate  much  from  the  usual  type." 

When  a  child  M.  seems  to  have  had  a  much  more 
typical  spell,  for  then  she  ** contorted  herself,"  bit  her 
tongue  and  urinated  in  her  clothes.  Perhaps  here 
applies  the  nice  explanation  of  the  changes  of  convulsive 
seizures  during  life  from  the  motor  to  the  more  sensory 
and  psychical,  which  J.  Anderson  gives  us  as  a  quotation 
from  Hughlings-Jackson,  in  an  article  on  Epilepsies  and 
Insanities  (in  Tuke's  Diet,  of  Psych.  Med.,  p.  449): 
**The  last  evolved  part  (of  the  nervous  system)  is  prac- 
tically synonymous  with  the  most  unstable."  '*The  in- 
fant's lowest  ^centres  are  the  highest  it  has  got,  its  last 
evolved  and  therefore  still  unstable. "  ' '  As  evolution  goes 
on,  these  lowest  centres  become  more  and  more  stable, 
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'j  less  and  less  liable  to  discharge."     Besides  this,  Gowers 

informs  us  {loc.  cit.,,  p.  741),  **In  some  epileptic  fits  there 
!  is  but  one  form  of  spasm,  either  tonic  or  clonic."     And 

\  where  the   clonic   spasms   are   absent,  we  would  hardly 

,  expect  either  a  tongue-bite  or  an  involuntary  micturition, 

i  From   this   exposure   it  would    seem    that   there   was 

nothing  in  the  character  of  M.'s  attacks  that  would  validly 
discredit  them  of  having  been  of  epileptic  nature. 
♦  Simulation^  Hysteria    and    Epilepsy. — Might  not   M.'s 

;  attacks,  or  at  least  some  of  them,  have  been  simulated,  or 

j  have  been  of  a  hysterical  instead  of  an  epileptic  nature? 

j  There   is   much   that   speaks   against   M.   having  con- 

j  sciously  simulated  any  such  seizures  as  she  had.      The 

reasons  are  that  M.  was  too  ignorant  to  simulate  anything 
so  complicated  as  an  epileptic  attack  up  to  at  least  six 
months  after  her  offense  and  she  had  no  pronounced  attack 
since  then,  although  it  might  have  been  much  to  her 
benefit  at  one  time  had  she  had  one;  secondly,  M.  could 
have  had  no  interest  to  simulate  epilepsy  or  anything  else 
I  before  or  during  her  first  trial,  for  the  question   never 

came  up  if  her  physical  or  mental  condition  was  or  was 
not  normal. 

Besides  all  this,  simulants  behave  differently;  they  choose 
their  places  and  their  occasions ;  they  take  good  care  that 
they  may  be  noticed;  they  know  when  to  remind  others  of 
their  incidents;  and  simulants  are  altogether  different 
characters.  Whatever  M.'s  *'fits"  might  have  been,  I 
firmly  believe  they  were  genuine  morbid  seizures. 

Hysteria,  besides  being  like  a  chameleon  which  may 
assume  under  conditions  almost  any  color,  resembles 
epilepsy  in  some  particulars,  but  it  differs  from  this  latter 
disease  in  other  important  symptoms.  Already  the  char- 
acter of  the  patients  suffering  with  one  and  the  other  of 
these  disorders  differs.  The  hysteric  oscillates  between 
extremes — the  epileptic,  even  though  also  inclined  to 
extremes,  keeps  more  on  the  downside  of  the  level,  he 
shows  much  lesser  facility  of  mental  transmutations  and  a 
lesser  degree  and  a  greater  stability  of  emotions.     And 
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while  the  hysteric  is  often  clever  and  of  acute  mental 
powers,  the  epileptic  inclines  almost  always  to  the  stupid, 
or  at  least  simple. 

As  to  the  differences  in  the  attacks,  I  can  not  do  better 
than  give  a  few  tables  of  such  differences,  tables  elaborated 
by  eminent  authors : 

Gowers,  Diseases  of  the  Nervous  System,  Vol.  II, 
page  758: 

Apparent  cause. 
Warning. 

Onset. 

Scream. 

Convulsion. 


Epileptic  Attacks.       Hysteroid  Attacks. 


None. 

Any,  but  especially 
unilateral  or  epigas- 
tric aurse. 

Always  sudden. 

At  onset. 

Rigidity  followed  by 
"jerking,"  rarely  ri- 
gidity alone. 


Biting. 

Micturition. 
Defecation. 
Talking. 
Duration. 


Tongue. 

Frequent. 

Occasional. 

Never. 

A  few  minutes 


Restraint  necessary.      To  prevent  accident. 
Termination.  Spontaneous. 


Emotion. 

Palpitation,  malaise, 
choking,  bilateral 
foot  aura. 

Often  gradual. 

During  course. 

Rigidity  or  * '  strug- 
gling"  throwing 
about  of  limbs  or 
head,  arching  of 
back. 

Lips,  hands,  or  other 
people  and  things. 

Never. 

Never. 

Frequent. 

More  than  ten  min- 
utes, often  longer. 

To  control  violence. 

Spontaneous  or  in- 
duced (water,  &:c.) 


J.  M.  Charcot  and  Pierre  Marie,  Tuke's  Diet,  of  Psych. 
Med.,  Vol.  I,  p.  639: 


Epilepsy. 

It  appears  generally  during  the 
first  fifteen  years  of  life,  and 
generally  the  patients  have  had 
convulsions  in  their  childhood. 

The  attack  commences  suddenly ; 
the  patient  is  thrown  to  the 
ground  without  being  able  to 
help  it;  consequently  we  find 
many  scars  in  the  faces  of  old, 
epileptics. 


Hysteria. 

It  appears  generally  at  puberty, 
or  during  the  first  years  of 
adult  life.  It  is  not  preceded 
by  convulsions  in  childhood. 

The  attack  is  preceded  by  a  pro- 
dromic  stage,  by  an  aura,  w^hich 
allows  the  patient  to  take  the 
necessary  precautions,  there- 
fore scars  on  the  faces  of  hys- 
terical individuals  are  rare. 
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Epilepsy. 

We  often  hear  a  special  cry  at 
the  commencemeut  of  the 
attack. 

During  the  attack  the  patient 
does  not  struggle,  or  but  little ; 
it  is  not  necessary  to  hold  the 
patient  down  in  bed,  as  the 
movements  are  very  restricted. 

The  patient  does  not  speak,  he 
only  sighs  or  groans. 

Frequently  involuntary  micturi- 
tion or  defecation. 

Attacks  generally  rare,  and  with- 
out any  appreciable  cause;  if 
they  are  frequent  there  is  a 
condition  of  illness  (etatde  mal) 
with  serious  symptoms  and  rise 
of  temperature. 

Intellectual  weakening  is  often 
observed  and  increases  with 
the  number  of  attacks. 

Absence  of  distinct  marks  (stig- 
mata) of  hysteria.  In  some 
cases,  however,  after  the  con- 
vulsive attacks,  narrowing  of 
the  visual  field  may  be  ob- 
served but  this  is  transitory. 

Bromides  have  manifestly  a  ther- 
apeutic action. 


Sachs,  Nervous  Diseases  of 

Epileptic  Attacks. 

Loss  of  consciousness  very  sud- 
den. 

Warning  of  short  duration. 

Pupils  dilated,  do  not  contract  to 

light. 
Pulse  unaltered 

Tonic  and  clonic  spasms  in  vari- 
ous parts  of  the  body. 

Bloody  foam  at  mouth. 

Involuntary    passage    of     urine 
and  faeces. 

Prolonged  stupor  after  attack. 


Hysteria. 
No  cry  or  a  very  feeble  one. 


The  patient  struggles  with  such 
violence  that  two  or  three  per- 

.  sons  are  necessary  to  hold  him 
down  in  bed ;  his  movements 
extend  to  great  resistance. 

Frequently  the  patient  utters  ex- 
clamations or  intelligible  words ; 
often  even  actual  phrases. 

Never,  or  hardly  ever  involuntary 
evacuation. 

Attacks  may  be  frequent  without 
the  health  of  the  patient  suffer- 
ing in  any  appreciable  manner, 
and  without  rise  of  temperature 


No  intellectual  weakening. 


Presence  of  distinct  marks  (stig- 
mata) of  hysteria;  narrowing 
of  the  visual  field  when  it  ex- 
i.sts,  is  permanent. 


Bromides  have,  so  to  say,  no 
action,  or  at  least  it  is  much  less 
manifest  than  in  epilepsy. 

Children,  p.  73: 

Fainting  Spells. 
Loss  of  consciousness  gradual. 

Warning  of  some  minutes  before 
consciousness  is  lost. 

Pupils  contracted  or  unaltered. 

Pulse  feeble. 
No  spasms. 

No  evidence  of  biting  of  the 
tongue. 

No  involuntary  passage  of  urine 
or  ffeces  excepting  in  rare  in- 
stances. 

Recovery  prompt  after  attack. 
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Epileptic  Attacks. 

Loss  of  consciousness  sudden  and 
absolute. 

Warning  of  short  duration. 

Pupils  dilated 

Tonic  and  clonic  spasm. 

Eyes  turned  upward  and  inward. 

Involuntary  passage  of  urine  and 
faeces. 

Prolonged  stupor. 

Attacks  at  rarer  intervals. 
Duration  of  attack  short. 


Hysterical  Attacks. 

Loss  of  consciousness  not  ab- 
solute. 

The  attack  often  preceded  by 
emotional  excitement 

Pupils  not  dilated. 

Tonic  rigidity ;  exaggerated  con- 
scious movements:  arching  of 
back ;  excessive  noises. 

Eyes  staring,  not  turned,  some- 
times closed. 

No  involuntary  passage  of  urine 
or  feeces. 

Recover^'  gradual ;  no  stupor ;  the 
patient  may  pass,  however, 
into  a  trance  condition. 

Attacks  may  be  frequently  re- 
peated. 

Duration  of  attack  much  longer. 


Striimpell,  Lehrbuch  d:   Spec.    Path.  u.    Therapie  der 
inneren,  Krank.,  p.  597: 

Epileptic  Convulsions.  Hysterical  Convulsions. 


I — Sudden  fall  to  the  ground  fre- 
quently productive  of  external 
bodily  injuries. 

2 — Sudden  pallor  of  the  face. 

3 — Pupils  dilated,  pupillary  re- 
flex absent. 

4 — Convulsions  of  the  tvpe  of 
cortical  epilepsy  in  the  torm.  of 
jerk V  spasm  s.  Frequently  bites 
of  tfie  tongue. 


5 — Frequently  single  initial  cry 
then  total  loss  of  consciou.sness. 


6^Duration  of  convulsive  attack 
seldom  longer  than  a  few  min- 
utes, succeeded  by  profound 
slumber. 

7 — Suggestive  and  hypnotic  pro- 
cedures without  any  effect. 


I — Gradual  prostration.  No  ex- 
ternal injuries. 

2 — No  striking  pallor  of  the  face. 
3 — Pupillary  reflex  maintained. 

4 — Spasms  consist  of  precipitate 
movements,  striking  about  with 
the  arms  and  legs,  turning 
about  of  the  whole  body  and 
the  like.  Spasm  of  respiration. 
No  tongue-bites. 

5 — Di.*iturbances  of  consciousness 
of  the  kind  peculiar  to  hysteria 
but  no  complete  loss  of  con- 
sciousness. Spasmodic,  con- 
tinued cries,  laughter,  weeping 
and  the  like.     Speech  present. 

6 — Convulsive  attack  may  last 
thirty  minutes  to  an  hour  or 
longer — frequently  a  precipi- 
tate awakening. 

7 — The  attacks  may  be  readily 
produced  artificially  through 
hypnotic  or  suggestive  pro- 
cedures, or  they  may  be  in- 
hibited (pressure  upon  regions 
of  the  body,  etc.) 
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'I  Epileptic  Convulsions.  Hysterical  Convulsions. 

*  «  8 — Other  hysterical  symptoms  are      8 — Other  concomitant  hysterical 

absent.  '  s>Tnptoms  often  remain  after 

the  attack  (hysterical  hemian- 
sesthesias.  paralyses,  contrac- 
tures, etc.) 


- 1, 


•  II 


H  That  M.  *s  case  inclines  in  general  much  more  to  epilepsy 

I  than  to  hysteria,  is,  I  think,  self-evident,  after  the  perusal 

J  of  the  foregoing-  tables. 

M.*s  Offense. 

M.'s  condition  having  been  analyzed  in  general,  there 
S  still  remains  an  important  point  to  be  considered  more 

j  in   particular,  and   this  is  the  spell  in  a  part  of  which, 

J  apparently,  M.  slew  Cataldo.     Has  the  action  really  taken 

i  place  under  the  dominance  of  this  spell  or  attack?    Are 

i  3  the  phenomena  noticed   in  this  spell  part   of  the   series 

.  '^  of  actions  which  occurred  before,  during  and  after  the  fatal 

actions?     Are  they  compatible  with  our  notions  of  epilepsy, 
•  '  and  could  they  have  been  simply  the  manifestation  of  the 

pathological  condition  of  the  nervous  centres?     Has  it  been 
the  unconscious  and  irresistible  impulse  of  morbid,  epilep- 
!        ^  tic  state  of  the  woman's  nervous  centres  and  not  her  will, 

which  directed  the  weapon  and  inflicted  the  brutal  wound? 
Was  M.  irresponsible  for  the  murder  and  were  both  C.  and 
she  only  the  victims  of  a  manifestation  of  M.'s  morbid 
whole,  the  components  of  which  were  the  results  not  only 
of  the  infirmities  of  her  own  life,  but  also  those  of  the 
several  preceding  generations?  These  questions  will  best 
be  answered  by  every  reader  himself  after  he  has  perused 
this  report;  I  shall  restrict  myself  to  an  analysis  of  the 
various  facts  we  know  about  this  particular  spell  in  which 
the  murder  happened. 

With  all  the  preceding  observations  as  a  basis,  the  fol- 
lowing facts  confront  us  in  relation  to  the  particular  attack 
which  we  are  now  to  consider.  We  have  a  being  with  an 
absence  of  that  special,  stigmatized  mental  character, 
which  we'  often  meet  with  in  offenders  against  life.  A 
woman   who   would   manually,    and    outside  of    a  great 
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quarrel,  kill  her  seducer,  on  a  momentary  provocation,  for 
the  sole  reason  that  he  would  not  marry  her,  if  not  a 
fanatical  creature,  would  be  a  woman  who  would  be 
haughty,  selfish,  cruel,  revengeful,  ugly  and  fiendish — 
and  M.  we  know,  is  not  such,  and  is  indeed  very  far 
from  being  such  a  creature. 

Criminal  Type. — There  is  no  such  thing  as  a  physical 
criminal  type^  but  no  one  who  has  examined  criminals,  and 
especially  murderers,  will  contest  that  various  physical 
abnormalities  are  not  only  very  frequent  with  these 
individuals,  but  also,  that  these  abnormalities  are  usually 
of  a  more  pronounced  character  than  the  similar  ones  found 
in  other  classes  than  criminals;  besides  this  the  manual 
slayer  shows  often  an  abundance  of  physical  power.  In 
M.  we  have  several  anomalies,  namely :  several  subnormal 
measurements,  the  asymmetry  of  the  face,  the  high  palate; 
but  no  one  of  these  abnormalities  is  very  pronounced,  and 
M/s  physical  powers  are  certainly  not  above  the  medium, 
as  is  illustrated  otherwise  by  her  breakdown  during  the 
first  trial.  M.'s  facies  is  peculiar  (y,  photo.),  but  none  of 
its  traits  is  hard  or  cruel. 

Intentional  Murders. — M.  might  not  be  a  bom  criminal, 
and  yet  she  may  have  murdered  with  intent.  But  why 
should  she  then  not  kill  C.  at  home,  where  she  had 
perhaps  a  hundred  opportunities,  each  day — why,  instead 
of  that,  perpetrate  the  act  in  a  public  place,  with  C.  fully 
awake  and  among  people  who  might  have  easily  marred  her 
design,  and  with  a  certainty  before  her  of  capture?  This 
argument,  well  considered^  will  really  speak  too  much 
against  the  intention  in  M.  as  to  the  act. 

Murders  from  Passion. — Many  murders  occur  from 
passion.  The  Italians  are  particularly  noted  for  their  hot 
blood  and  a  frequent  recourse  to  weapons  in  their  disputes. 
(In  some  parts  of  Italy  women  often  use  the  razor  or  the 
knife  to  disfigure  unfaithful  lovers — but  there  is  no  such 
habit  in  that  part  of  Italy  where  M.  comes  from,  namely 
in  Calabria).     Such  incidents  are  by  no  means  rare  between 
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lovers.  But,  when  a  murder  from  passion  is  committed, 
we'witness  the  following  spectacle :  There  is  first  of  all 
in  most  cases  either  a  drink,  or  long  hatred,  or  jealousy; 
then  comes  an  accidental  occasion  and  a  violent  quarrel 
ensues — and  there  may  have  been  several  similar  quarrels 
before  with  threats;  at  the  height  of  the  quarrel  and  that 
usually  in  a  mutual  struggle,  one  of  the  participants  kills 
II  the  other,  he  shoots  him,  if  a  pistol  is  at  hand;  stabs  him, 

■  ^  if  a  knife  or  a  poignard  is  nearest;  he  shoots  and  especially 

stabs  several  times  in  rapid  succession  and  mostly  without 
distinct  aims,  or,  the  would-be  slayer  grabs  and  injures 
j^  ^  with  anything  near  by  fit  to  be  a  weapon. 

The  deed  done,  a  fright,  or  an  extreme  mental  miser}%  or 
both  together,  follows ;  only  in  very  infrequent  cases  is  there 
a  satisfaction,  the  passion  still  continuing.  As  to  action 
of  the  slayer,  one  of  two  things  is  certain :  He  either  flies 
from,  or  he  stays  with  his  victim,  and  in  this  latter  case  he 
either  laments  over  the  death  of  his  opponent,  or,  pale  and 
trembling,  awaits  the  police  in  order  to  give  himself  up  to 
justice. 
1^  ]  In  M.  's  case  we  have  no  quarrel,  strictly  speaking,  but 

only  a  by  no  means  unusual  period  of  supplication.     There 
is  no  active  jealousy  in  the  case,  for  C.  has  no  recent  love 
outside  of  M.     The  weapon  to  be  used  is  an  unusual  one 
J  j  for  a  woman  and   especially  for  one  so  timid  as   M.  is. 

f  ,  There  were  never  any  threats  of  violence  as  far  as  known 

:'  ;  towards  C.  on  the  part  of  M.     The  only  thing  the  neigh- 

[  bors  ever  heard  was  that  she  would  do  away  with  herself, 

r  J  A  strong  provocation  lies  in  the  words  *'  hogs  may  marry," 

and  it  must  have  aroused  an  emotion,  but  we  would  far 

sooner  expect  a  new  burst  of  crying  or  reproaches  after 

j  such  a  remark,  than  an  immediate  murder,  especially  as 

we  know  that   M.  received  several  times  before  a  worse 
i  treatment  than  this  from  Cataldo. 

Hence,  although  there  can  be  no  doubt  but  that  the  cyn- 

ical  expression  affected  M.,  we  know  that  she  had  other 

reasons  before  to  be  affected  still  stronger,  and  as  she  did 

.  not  commit,  or  try  to  commit  any  assault  on  the  former 
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occasions  we  must  of  necessity  look  at  this  last  time  for 
some  additional  cause.  The  particular  act  of  the  murder 
itself  in  this  case  is  a  cat-like  act ;  it  is  more  like  a  sudden 
act  of  a  powerful  instinct,  than  like  that  due  to  delibera- 
tion, with  will  and  judgment. 

And  after  the  act,  there  is  nothing  but  a  series  of  phys- 
ical and  mental  blunders,  a  stretch  of  confusion,  now  and 
then  seemingly  somewhat  interrupted  by  more  clearness, 
by  more  lucid  moments;  and  still  further,  subsequently, 
there  is  sorrow,  much  sorrow  for  Cataldo,  and  some  for 
M/s  own  family;  there  is  fear  of  the  unknown,  the  pend- 
ing, but  there  is  no  fear  nor  even  a  thought  of  the 
awaiting  punishment,  no  emotion  on  sentence,  and  never 
any  true  regrets.  Could  we  call  this  particular  murder  a 
murder  from  passion  under  these  circumstances  ? 

Accidental  Murders, — A  murder  bv  accident  M.  's  act  was 
certainly  not ;  the  almost  severed  head  of  C.  bears  the  best 
witness  to  this. 

Murders  Due  to  Pathological  Causes, — It  seems,  then,  in 
this  case  that  there  remains  nothing  else  to  think  of 
but  a  pathological  cause  of  the  murder.  A\'e  know  that 
there  is  a  number  of  morbid  conditions  which  may,  in- 
directly or  directly,  or  in  both  ways  at  once,  determine  a 
murder;  indirectly  by  changing  their  subject's  moral 
powers,  emotivity,  inhibitiveness,  or  other  mental  facul- 
ties; directly,  by  creating,  gradually  or  suddenly,  the 
crime-impulse  itself;  and  in  both  ways  at  once,  where  on 
one  side  the  resistive  or  the  discriminative  powers  of  the 
brain  are  weakened,  while  at  the  same  time  there  arises 
the  tendency  or  impulse  to  the  crime.  Insanities  of  all 
degrees,  especially  paranoias,  alcoholism,  and  neuropathies 
from  drug  abuse,  are  examples  of  such  morbid  condition 
which  often  predispose  to  or  cause  murder;  but  the  pre- 
disposing and  especially  determining  condition  par  excel- 
lence is  epilepsy,  epilepsy  with  all  its  variations. 

Epilepsy  and  Murder. — ^We  have  no  statistics  of  the 
percentage  of  murders  which   are   due   to   epilepsy,  but 
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forensic  literature  is  full  of  such  instances;  the  propor- 
tionately large  number  of  epileptics  which  we  find  in  penal 
institutions  has  also  some  significance.*  Crime  in  general, 
according  to  Clark,  (Heredity  and  Crime  in  Epilepsy, 
London,  1880)  occurs  in  11  per  cent  of  common  and  in 
3  per  cent  of  traumatic  epilepsy,  and  most  of  the  epileptic 
crimes  are  deeds  of  violence  against  persons.  Blandford 
(Insanity,  191,  p.  199)  informs  us  that:  **From  epilep- 
tics we  may  expect  acts  of  sudden  and  unaccountable 
violence,  whether  they  occur  in  close  connection  with  fits 
or  take  the  place  of,  or  follow  them." 

Magnan  §ays  (Lecous  Clin»,  '93,   p.  3),  like  Lombroso, 
that:     * 'Prisoners  yield  about  ten  times  as  many  epileptics 
as  normal  individuals."     And  Clouston,  speaking  of  epi- 
leptics in  insane  asylums,  is  of  the  opinion  that:     **  There 
I  j  is  no  form  of  insanity  that,  outside  of   asylums,  is  more 

frequently  the  cause  of  murders,  except  perhaps,  the  alco- 
holic." (Mental  Dis.,  '96,  p.  439).  Indeed,  this  last 
mentioned  author  goes  so  far  as  to  declare  {/oc.  cii.) 
that  *'  a  murder  by  an  epileptic  should  usually  be  looked 
on  as  being  as  much  a  symptom  of  his  disease  as  larceny 
by  a  general   paralytic." 

1  Different    Van'e/ies  of  Epilepsy  and  Murder. — Not  all 

varieties  of  epilepsy  are  equally  often  associated  with 
tendency  toward  murder  or  predispose  to  it.     We  may  say 

3  in  general  that  those  varieties  of  epilepsy  are  the  most 

dangerous,  in  the  above  respect,  which  are  accompanied 

*  by  the  most  frequent  mental  disturbances;  and  these  are 

the  varieties  wherein  there  occur  many  minor  or  incom- 

r-  plete  motor  seizures,  and  many  more  or  less  brief  mental 

\  disturbances. 

^  The   epileptic   who   has   a  severe  convulsion  with  his 

attack,  is  a  far  safer  being  objectively  than  one  in  whom 
the  motor  manifestations  are  slight  or  altogether  second- 

\  ary  to  sensory  or  mental  symptoms.     When  an  epileptic 
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*  (Lombroso,  L'Homme  Criminel,  page  607;:  "  Les  prisonniers  donnent  environ 
dix  fois  plus  d'epilcptiques  que  les  normau.x."  (Page  608)— Among  297  criminal 
epileptics,  76  were  homicides. 
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discharge  takes  place  mostly  through  the  motor  centres, 
the  after-effects  of  the  attack  are  mostly  only  an  exhaustion, 
which  will  yield  to  rest. 

But  when  the  discharge  takes  place  more  through 
the  psychical  areas,  there  is  a  mental  disturbance 
established,  a  mental  disequilibrium  is  produced,  which 
amounts  to  a  greater  or  lesser  temporary  insanity,  and 
that  abnormal  acts  take  place  in  such  a  state  of  mind  is 
almost  natural;  that  violent  and  homicidal  acts  do  pre- 
ponderate in  this  state,  is  probably  due  to  the  nature  of 
concomitant  hallucinations.  Krafft-Ebing  in  his  Gericht- 
liche  Psychopathologie  ('92,  p.  224)  counts  such  transitory 
mental  disturbances  of  the  epileptics  to  the  most  important 
complications  of  the  disease.  **  Sie  sind  haiifig,  fiiichtig, 
nach  Umstanden  schwer  nachzuweisen,  bringen  vielfach 
das  Leben  der  Umgebung  in  Gefahr  und  haben  deshalb 
ernste  Wichtigkeit  fiir  das  Forum. " 

As  a  consequence  of  the  facts  just  described,  if  our 
subject,  M.,  has  committed  her  act  in  an  epileptic  con- 
dition, we  would  hardly  expect  this  condition  to  have  been 
other  than  a  mixed,  or  minor  attack,  with  some  mental 
perversion. 

How  can  we  diagnose  a  minor  epileptic  seizure?  Krafft- 
Ebing  (Gerichtliche  Psychopathologie,  '92,  p.  219,  etc.) 
gives  the  following  indications: 

(i)  We  are  to  ascertain  first  of  all  if  the  etiology  would 
in  any  way  authorize  the  conclusion  as  to  epilepsy.  (A 
sufficient  number  of  etiological  factors  in  M.'s  case  seems 
to  justify  this  conclusion). 

(2)  Previous  attacks  ought  to  be  ascertained.  (We  have 
these  in  M.,  both  major  and  minor.)  Herewith  the  author 
considers  of  special  importance  the  fact  of  convulsions  in 
infancy,  the  occurrences  of  nightly  terrors,  and  of  som- 
nambulism. (We  had  also  all  of  these  in  M.,  except  the 
somnambulism).  Still  further,  the  possible  nightly  attacks 
should  be  thought  of,  and  we  should  give  attention  to 
such  symptoms  in  the  morning  as  the  wetting  of  the  bed, 
ecchymoses  of  the  face  or  the  ocular  sclera,  falls  from  the 

VOL.  n — NO.  2 — K. 


f  1 


-5 

i 

3 

\  290  hrdlicra:  the  case  of  maria  barbella. 

bed  (M.  had-  one),  wounds  of  the  tong-ue,  headache,  con- 
fusion, dulness  and  morosity  on  awakening.  (M.  fre- 
quently has  all  these  last  symptoms). 

(3)  The  diagnostician  should  differentiate  between  real 
attacks  and  simulation .  (we  have  done  so  already  with 
respect  to  M.) ;  and  the  author  adds  himself,  below,  that  a 
simulation  of  a  minor  attack  is  ver}'  improbable. 

(4)  In  the  fourth  place,  Krafft-Ebing  advises  us  to  ex- 
amine for  the  usual  changes  in  the  character  of  an  epilep- 
tic, and  for  various  sensory  and  other  phenomena  which 
are  frequent  in  those  suffering  with  epilepsy.     (This  we 

i  have  also  already  done  with  M.,  with  a  positive  result). 

As  to  the  minor  attack  itself,  various  authors  give  us 

specific   indications.     Thus    Anderson   (Tuke's   Diet,    of 

I  \  Psych.   Med.,  p.   450)  says:     '*In  cases  of  petit  mal,  or 

minor  epilepsy,  we  have  dissolutions  of  the  most  various 
depths."  **In  minor  epilepsy,  however  slight,  there  is 
always  defect  of  consciousness,  more  or  less  in  different 
%  cases,  d74t  never  absent. "  **  The  loss  may  be  of  all  degrees. 
The  point  is  that  there  is  loss." 

For  Siemerling  (Jahresbericht  d.  ges.  Med.  v.  1446,  ^95), 
a  dreamy  state  is  the  most  important  sign  of  a  minor 
attack,  although  all  kinds  of  forms  and  extent  of  mental 
disturbance  may  occur;  these  disturbances  in  the  opinion 
of  this  author  are  all  signs  of  the  same  weight  of  a  brain 
disorder.  These  transitory  obscurities  of  mind  are  char- 
acterized by  the  possible  apparently  co-ordinated  acts, 
which  acts  may  be  violent. 

Causes  of  Petit  Mal. — The  causes  of  a  minor  attack  of 
epilepsy  are  the  same  as  those  of  major  seizures,  and 
like  those  they  are  often  obscure  and  sometimes  can  not 
be  determined. 

Among  other  causes  mental  emotion  may  precipitate  an 
attack.  Gowers  gives  this  particular  cause  a  considerable 
importance.  ''Mental  emotions,"  in  his  own  words  {he. 
cit  ,  V.  II,  p.  732) — "fright,  excitement,  anxiety — are  the 
most  potent  exciting  cause  of  epilepsy."  Considerable 
exciting  influence   is   attached   by  almost   all  authors  to 
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menstruation  in  women.  '*In  women  (Gowers,  loc. 
^^^•»  P-  752)  attacks  often  occur  at  the  menstrual 
period."  Y€x€  is  of  the  same  opinion,  and  similarly 
Falret;  for  Clouston  (Ment.  Diseases,  4  ed.,  p.  521), 
**Many  purely  nervous  derangements  and  diseases  such 
as  neuralgia,  migraine,  epilepsy  and  chorea,  are  apt  to 
be  aggravated  at  the  menstrual  periods  or  to  begin  then. " 

In  M.,  we  have  several  conditions  which  might  have 
produced  an  attack;  there  were  several  weeks  preceding 
of  anxiety  and  worr}%  there  was  menstruation;  and  there 
was  the  final  emotion  produced  by  C.  's  utterance. 

Aitra. — Many  minor  attacks  of  epilepsy  begin  with 
some  form  of  aura,  most  frequently  with  a  sense 
of  giddiness  or  with  visual  phenomena,  such  as  seeing 
sparkles  or  flashes  of  light,  of  red,  green,  or  white  color. 
(With  M.  we  have  a  sudden  heat  in  the  head,  then  a  flash, 
and  then  darkness). 

Mental  Disorder. — The  mental  disorder  may  precede, 
or  follow,  or  take  entirely  the  place  of  motor  manifesta- 
tions. The  spasms  themselves  are  generally  either  irreg- 
ular or  limited.  At  times  a  mental  change  precedes  an 
attack  of  epilepsy  (minor  or  major)  by  several  hours,  and 
then  it  consists,  according  to  Magnan  (Lee.  Clin.,  '93,  p. 
28),  **  in  a  change  of  character,  with  heaviness  of  the  head, 
sadness,  inaptitude  for  work,  restlessness,  depression,  dur- 
ing which  the  patient  at  times  perpetrates  injuries,  does 
violent  acts,  or,  on  the  contrary,  but  more  rarely,  shows  a 
light-hearted  and  contented  mood.*'  Farther  on  the  same 
author  says:  *'If  the  intellectual  disorder  rises  above 
certain  limits  the  act  becomes  absolutely  unconscious." 

Maudsley,  (Pathology  of  Mind,  pp.  483-484),  describes 
one  form  of  the  mental  accompaniments  of  epileptic 
attack  as  follows :  ' '  Consider,  for  example,  the  abrupt  and 
dangerous  transformation  of  personality,  the  thoroughly 
distempered  mood  of  acrid  and  sullen  feeling,  which  fre- 
quently precedes  or  follows  an  epileptic  fit,  prelude  or 
after  clap  of  its  cerebral  commotion,  and  more  often  fol- 
lows an  incomplete  than  a  complete  attack.     Superficially, 
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the  mood  has  all  the  look  of  morose  temper,  surly  sus- 
picion, crabbed  irritability,  and  violent  passion,  but  it  may 
really  denote  a  strange  anguish  and  intolerable  unrest 
urging  or  driving  the  patient  to  unburden  himself  of  its 
lo^iid  at  any  cost,  or  it  may  mean  a  distracting  impotence, 
indescribably  distressing,  to  collect  his  ideas,  to  feel  his 
being,  to  realize  himself,  or  it  may  cover  an  awful  broil  of 
horror  and  suspicion.  It  is  out  of  such  sullen  ferment  of 
acrid  emotion  that  violent  and  destructive  outbreaks 
against  persons  or  things  either  precipitate  themselves 
abruptly  or  take  the  slower  sequence  of  premeditation  and 
planned  effect."  To  which  I  may  add  the  statement  of 
Gowers,  that  *'  In  rare  cases  there  are  considerable  mental 
changes,  even  with  delusions,  for  some  hours  before  an 
attack."  {Loc:  ctt.,  p.  736).  (With  M.,  we  had  a  decided 
prodromal  change  of  extended  duration.  She  had  not 
slept  the  night  before  the  crisis,  and  she  had  no  breakfast, 
feeling  dull,  confused,  "not  herself.") 

Changes  of  Phenomena  in  Different  Attacks. — The  same 
mental  state  of  an  attack  often  repeats  itself  with  succes- 
sive   attacks,    and   the   same   actions   are   also  liable   to 
I  repetition    (in    M.  two   similar   suicidal   attempts) ;    but 

sometimes  attacks  and  mental  states,  with  actions,  much 
dissimilar  from  each  other  occur.  As  to  the  mental  dis- 
order, one  of  the  conclusions  of  La  Socictc  de  Mcdecine 
Li^gale,  in  1875  (F^re,  Les  Epilepsies,  p.  601)  was  that; 
**  La  perversion  mentale  en  particulier  peut  varier  non 
I  seulement  chez  les  divers  sujets,  mais  chez  le  meme  mal- 

\  ade   en   dehors    des   plus   habiles   previsions."       "  L'dtat 

\  mental   de   1'  epileptique   se   modifie   selon  I'age    et    les 

I  ^venements  de  la  maladie." 

II  To  which  F(6r(5  himself  adds  (loc.  cit.,  p.  604): 
\  *^  S*  il  est  vrai  que  chez  le  meme  malade  les  acces  pr6- 

sentent  en  i^enoral  une  grande  analogic,  quelquefois  meme 

une  veritable  similitude,  cette  similitude  et  cette  analogie 

i  ne  sont  pas  fatales;  un   malade  qui  a  ordinairement  des 

troubles  psychiques  avec  accompagnements  somatiques  k 
propos  de  son  attacjue  peut  avoir  pas  dans  telle  circonstance; 
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inversement,  tel  autre  malade  qui  n'  en  a  jamais,  peut  en 
presenter  accidentellement  sous  une  influence  difficile  a 
determiner,  un  l^g^er  excfes  alcoolique  ou  autre,  une 
Amotion  morale,  etc." 

This  possible  changing  of  the  nature  of  an  attack  might 
explain  the  isolated  occurrence  of  objective  dangerousness 
of  M.  In  fact  we  know  that  many  epileptics  do  not  be- 
come dangerous  to  life,  except  on  special,  sometimes  very 
rare  occasions — occasions  which,  unfortunately,  we  but 
seldom  fully  understand  and  of  which  we  usually  know 
nothing  in  advance.  There  are  ver}'  few  cases  on  record 
where  an  epileptic  has  done  in  his  life  more  than  one  mur- 
derous action,  and  consequently  we  have  to  assume  that 
this  action  and  that  special  form  of  mental  derangement 
which  leads  to  it,  are  with  all  epileptics  only  more  or  less 
exceptions. 

Dangerousness  of  Petit  Mai. — Whatever  the  nature  of  a 
minor  epileptic  attack  is,  it  is  certainly  one  of  the  most,  if 
not  the  most  dangerous  forms  of  epilepsy  to  others.  Not 
only  murders  happen  during  this  minor  form  of  epilepsy, 
but  also  violent  assaults  of  all  kinds,  suicides,  incendiar- 
ism, exhibitionism,  etc.,  and  these  ugly  acts  are  met  with 
in  large  numbers  of  epileptics  (^\^  per  thousand)  in  every 
class  of  society  so  frequently,  that  it  becomes  of  great  in- 
terest to  enquire  about  the  real  nature  of  the  impulses 
which  lead  to  these  harmful  actions. 

Moreover,  the  real  state  of  mind  during  these  attacks 
and  during  the  actions  in  the  same,  is  a  great  problem  of 
forensic  medicine,  and  especially  to  that  part  of  the  medi- 
cal profession  which  is  frequently  called  upon  to  help  de- 
cide if  a  subject  is  or  is  not  responsible  for  a  certain  crime. 

The  matter  is  further  complicated  frequently  by  there 
being  an  apparent  object  to  the  crime,  or  a  cause  for  it; 
and  again,  the  criminal  act  committed  by  an  epileptic  dur- 
ing a  minor  attack  of  the  disease,  does  not  by  any  means 
always  bear  the  signs  of  an  unconscious  or  a  blind  deed, 
but  instead  of  that  the  act  would  often,  seemingly,  indi- 
cate deliberation  and  reason. 
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Psychology  of  Epileptic  Crime.  — Are  there  any  such  con- 
ditions of  mind  in  which  an  apparently  actuated  or  a  de- 
liberate, simple  or  complicated  act  could  be  committed, 
without  the  presence,  of  consciousness  and  a  wilful 
direction? 

(The  actions  done  in  such  mental  states  are  commonly 
termed  automatic  actions). 

Clouston,  for  instance,  says  (Ment.  Dis.,  '96,  p.  14): 
**In  many  mental  diseases  the  brain  acts  automatically, 
even  suicidal,  and  homicidal  impulses  taking  place  when 
volition  and  consciousness  are  absent."  And  Maudsley 
(Path,  of  Mind,  p.  483,  et  seq.),  speaking  particularly  of 
epilepsy,  declares  that;  '*  A  person  may  plan  and  perform, 
while  in  the  inconscient  epileptic  state,  what  he  does  not 
remember  when  he  comes  to  himself  and  what  his  sound 
self  would  never  dream  of  doing. "  *  *  Although  the  epileptic 
may  know  what  he  does  when  he  does  homicide,  it  is  still 
not  himself  but  a  transformed  self  who  knows  and  does  it, 
a  being  incapable  of  the  same  feelings  and  thoughts  of 
his  natural  self  capable  only  of  the  insane  feelings  and 
thoughts  of  morbid  self." 

Diagnosis  of  Epileptic  Mental  State. — How  are  we  to 
judge  whether  such  a  semi-conscious  mental  state  has  or  has 
not  existed  in  a  given  instance  of  crime  and  particularly 
murder?  We  know  of  no  direct  test  by  which  to  decide 
this  question.  We  do  not  know  how  to  prove  the  existence 
of  such  a  subconscious  mental  state,  and  still  less  can  we 
determine  the  fact  of  its  previous  existence  unless  it  be  by 
induction.  The  only  indications  that  we  have  as  to  this 
semi-conscious  mental  state  are  the  symptoms  observed 
before  and  after  the  transgression,  the  subjective  impres- 
sions during  a  portion  of  the  attack  given  by  the  patient 
himself  and  the  character  of  the  acts  done  in  the  epileptic 
state. 

The  subject  can  usually  tell  us  but  few  things;  he 
will  tell  us  of  his  last  conscious  sensations  before  the 
semi-conscious  mental  state  has  come  on,  and  the  first 
conscious  sensation  after  it  has  passed ;  occasionally  there 
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is  a  confused  recollection  of  what  happened  in  the  mean- 
time or  of  only  a  certain  particular  event.  If  we  have  an 
epileptic  to  deal  with,  he  will  describe  his  last  thoughts 
before  the  spell  and  possibly  an  aura,  after  this  mental 
blank  or  a  confused  recollection  of  something  follows,  and 
then  there  is  like  an  awakening,  with  new,  strange 
circumstances,  and  a  general  bad  feeling  with  mental 
dulness.  If  the  subject  is  then  asked  about  what  has 
happened  to  him,  he  professes  ignorance,  and  he  does  not 
even  dare  to  mention  his  confused  recollections,  if  he 
has  any,  for  fear  of  their  misinterpretation  and  from 
uncertainty  of  their  reality. 

If  he  has  committed  a  crime  in  the  abnormal  state,  and 
is  asked  about  it  and  about  his  motive  for  the  act,  in 
Maudsley's  words,  (Pathol,  of  Mind,  p.  486)  he  '*can  give 
no  sensible  explanation,  because  of  his  partial  and  confused 
recollection,  he  perhaps  tells  such  a  lame  and  inconsistent 
story  that  he  is  suspected  of  feigning  to  forget  and  of 
playing  the  imbecile,  or  he  can  say  710  more  than  that  a 
cloud  came  over  him,  or  that  something  rose  in  his  head,  like 
a  mist,  whereupon  he  lost  his  senses  and  knew  not  what 
he  did.'*  The  subject  rarely  denies  that  he  has  done 
something  of  a  criminal  nature. 

Delasiauve  is  ver}'  correct  in  saying  that  **  They  acknowl- 
edge their  crime  without  reticence  because  in  it  they  see  only 
the  result  of  a  legitimate  defense  or  an  involuntary  action 
and  they  feel  sorrow  rather  than  remorse.  Indifferent  to 
the  dangers  which  menace  their  existence  or  liberty  they 
make  no  effort  to  efface  the  traces  of  their  transgression 
or  to  escape  from  their  pursuers."— ^(Lombroso,  L'Homme 
Crim.,  p.  594). 

Memory  of  Acts  Done  i?i  an  Epileptic  Attack. — In  rare 
instances,  when  asked  very  soon  after  the  crime  what 
they  have  done,  they  will  describe  their  action  and  give 
even  some  plausible  cause  for  it,  only  to  forget  soon 
after  everything  that  was  done  and  what  was  said.  In 
other  few  instances,  within  some  time  after  the  attack, 
recollections  of  what  was  done  seem   to   be  present,  but 
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these  instances  of  recollection  are'brief  and  the  subject  re- 
lapses again  into  his  forge tfulness.  In  still  other  instances 
a  recollection  which  at  first  was  extremely  hazy,  will  be 
gradually  formed  as  if  built  up  by  the  subject,  so  that  he 
may  at  last  have  a  fair  understanding  of  his  action;  but 
in  these  latter  cases  much  seems  to  be  based  on  after 
information  and  circumstances.  In  fact,  after  an  epileptic 
attack  with  some  action  in  the  same,  all  degrees,  except 
the  complete,  and  all  kinds  except  the  really  clear  stages 
of  recollection  are  possible. — (vSammt;  Gray,  etc.) 

Characters  of  Epileptic  Murder, — The  character  of  the 
criminal  act  itself  usually  helps  us  very  much  in  arriving  at 
a  diagnosis  of  the  state  in  which  the  act  was  committed. 
If  the  crime  committed  is  a  murder,  generally  the  act  is 
very  abrupt,  ver>'  brutal  and  without  any  usual  motive. 
There  has  been  no  Warning  of  the  deed;  the  wounds  made 
are  more  numerous  or  greater  than  necessary  for  killing; 
and  it  is  said  that  most  often  innocent  persons  have  been 
slain  (which  would  probably  not  be  borne  out  by  facts  if  we 
should  accept  as  guilt  the  rendered  irritation). 

Trousseau,  and  with  him,  Krafft-Ebing  (Gerichte,  Psy- 
chopathologie,  p.  224)  declares  that  **we  can  assume, 
almost  without  a  danger  of  being  deceived,  that  when  an 
individual  suddenly  commits  a  murder,  without  a  preceding 
alienation  of  mind,  without  having  presented  up  to  the 
time  any  signs  of  insanity,  and  without  a  passion — motive, 
or  without  having  the  nervous  system  deranged  through 
alcoholic  or  other  intoxication,  that  that  person  has  com- 
mitted the  murder  in  an  epileptic  actack,  either  in  grand 
mal  or,  what  is  more  frequent,  in  a  minor  attack  of  the 
disease. " 

But  no  one  of  the  characters  of  epileptic  murder  is  ab- 
solutely specific  or  constant,  and  there  may  be  exceptions 
to  any  one  or  to  all  of  these  characters.  This  fact  is  well 
recognized  by  Magnan  (Lee.  Clin.,  p.  602,)  who  says 
**  Definite  characters  are  generally  attributed  to  the  acts 
of  the  epileptic;  but  such  acts  are  not  determined  by  any 
single  motive  or  always  any  apparent  motive;  the  acts  show 
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no  selfish  motive  and  their  violence  is  incommensurate 
with  the  purpose  to  be  accomplished.  None  of  these 
characteristics  is  specific.*' 

The  signs  in  some  of  the  reported  cases  of  epileptic 
murders  differ  in  no  way  from  the  signs  of  a  murder  done 
by  any  ordinary  criminal.  Still,  when  any  of  the  above 
mentioned  unusual  signs  attend  a  murder,  they  ought  to 
suffice  to  arouse  suspicions  of  epilepsy  and  warrant  a 
thorough  medical  investigation. 

Subject  after  an  Attack  of  Epilepsy, — When  the  attack 
is  over,  or,  at  least,  when  the  active  part  of  an  epileptic 
attack  is  over,  **the  patient  may  be  at  once  quite  well. 
Often  he  is  stupid  and  dull  for  a  little  time,  and  sometimes 
proceeds  to  perform  some  action  in  a  dream-like,  automatic 
manner."     (Gowers:   Diseases  of  Nervous   System,  Vol. 

II,  '95»  P-  736). 

According  to  the  same  author  hysteroid  phenomena  occur 
frequently  after  the  minor  attacks,  and  occasionally  after 
the  major.  Sleep,  which  so  often  terminates  an  attack 
with  pronounced  convulsions,  is  rare  after  attacks  of  petit 
mal.  The  most  frequent  phenomena  after  a  minor  epi- 
leptic attack,  are  some  form  of  general  or  local  indisposition 
in  the  body,  and  mental  stupor,  or  dulness  or  confusion. 

M.'s  Case, — Of  all  these  characters  of  a  minor  epileptic 
attack  and  of  the  deeds  done  in  the  same,  how  many  and 
which  signs  do  we  find  in  the  case  of  M.  which  may  be 
similar  and  point  to  such  a  morbid  seizure  mof*^  than  to 
an  ordinary  affair  of  murder? 

There  was  an  aura,  or  at  least  aura  like  symptoms,  fol- 
lowing immediately  the  emotion  aroused  by  C.  's  taunts. 
There  was  a  great,  sudden  heat  in  the  head  and  a  flash 
before  the  eyes  and  then  a  darkness;  further  on  M.  denies 
every  recollection.  The  deed  was  extremely  abrupt,  with- 
out the  slightest  warning  to  anyone,  and  it  was  brutal, 
particularly  so,  the  slayer  being  a  woman.  Immediately 
before  the  deed  a  witness  saw  M.'s  face  turn  deathly  pale 
and  her  eyes  roll.  A  second  or  two  after  the  infliction  of 
the  wound  there  was  a  fall  to  the  ground.     A  spontaneous 
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rise  soon  after;  no  attempt  to  escape;  pale  features;  some 
gesticulation  on  the  sidewalk  and  some  words.  Then  M. 
says  she  noticed  blood  on  her  hands  and,  thinking  she  had 
injured  her  hands  in  some  way,  she  examined  them,  and 
then  washed  them  on  the  street  in  a  pail  of  water  from  a 
grocery  store.  She  was  seen  to  act  according  to  this 
description. 

M.  is  taken  into  the  grocery  store,  whither  she  goes 
passively;  people  surround  her,  but  she  is  confused;  no 
one  can  remember  that  she  answered  a  single  question; 
she  displays  no  nervousness.  From  the  grocery  store  M. 
leads  a  policeman  into  her  room,  precedes  him,  on  his 
demand,  quietly,  without  a  word.  In  the  room  she  still 
appears  confused  to  those  who  came  with  her.  She  takes 
off  a  blood-stained  waist  and  throws  it  out  of  the  window 
on  the  street,  and  the  woman,  who  is  usually  so  bashful, 
stands  in  the  room  before  strangers,  including  men,  with 
nothing  on  her  chest  but  an  undergarment,  without 
showing  any  disposition  to  cover  herself;  her  mother 
brings  a  garment  and  dresses  her.  Maria  does  not  utter 
a  single  word.  The  policeman  has  no  trouble  with  the 
culprit,  she  walks  with  him  quiet,  speechless,  and  with 
the  same  demeanor  walks  from  the  first  police  station  to 
the  second.  At  the  second  station-house,  and  still  later 
on,  M.  seems  still  confused  and  a  **  person  without  reason" 
to  some  observers,  but  in  the  meantime  she  makes  some 
effort  at  explanation  of  her  act  to  those  who  question  her; 
she  gives  a  fairly  consistent  story  of  the  act  without  a  shade 
of  self-denial,  and  lapses  into  her  hebetude  immediately 
afterwards,  never  to  remember  afterwards  the  particulars 
of  the  act,  nor  those  of  her  arrest,  nor  those  of  any  conver- 
sation, and  she  never  tells  anything  any  more  to  anyone 
about  the  murder.  The  first  few  nights  and  days  in  the 
prison  M.  spends  in  doubts  of  the  truth  of  the  story  they 
tell  her,  and  in  crying  for  Cataldo.  M.  **  never  cares  what 
they  do  with  her,  she  only  loves  Cataldo  and  is  sorry  for 
him,  and  is  sorry  for  her  own  family,  especially  for  her 
mother,"     As  to  herself,  M.  **  never  has  reproached  her- 
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self  of  having   done  anything  wrong  to  Cataldo,  she  does 
not  know  about  it,  and  has  no  pangs  of  conscience. " 

Conclusion. — Are  all  these  facts,  with  all  the  other  facts 
we  know,  sufficient  for  us  to  diagnose  M.'s  act  as  an  act  of 
an  epileptic,  as  a  murder  done  in  a  minor  form  of  an 
epileptic  attack,  and  the  impulse  a  morbid  impulse  of  an 
epileptic  condition — in  other  words,  to  sustain  the  medico- 
legal opinion  outlined  in  the  beginning  of  this  section? 

I  do  not  think  the  answer  to  the  above  questions, 
although  they  are  questions  of  a  capital  import,  will  be 
difficult  for  anyone.  For  myself,  I  only  wish  to  say  this: 
//  is  an  injustice  to  society  and  to  the  subject  himself^  when  no 
laivs  exist  which  would,  after  a  being  is  lawfully  exo7ierated 
from  so  serious  an  offense  as  a  murder,  provide  per maneyitly 
for  his  oivn  safety  and  for  that  of  others.  It  is  a  sad 
deficiency  in  our  laws  which  allows  an  unconditional  liber- 
ation of  the  criminal-epileptic. 


Zbc 
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MELANCHOLIA  AND  ITS  TREATMENT. 
By  C.  Spencer  Kinney,  M.  D., 

First  Assistant  Physician,  Middletown  State  Homeopathic  Hospital. 

Middletown,  N.  Y. 

Owing  to  its  frequency,  melancholia  is  one  of  the  most 
important  as  well  as  interesting  forms  of  mental  disorder 
that  hospital  physicians  are  called  upon  to  consider. 
While  the  general  symptoms  of  melancholia  begin  in  about 
the  same  manner,  they  are  likely  to  develop  and  branch 
out,  in  the  early  part  of  the  disease,  in  directions  not  easy 
to  foretell,  although  the  ultimate  result  of  the  disease 
may  be  prognosed  in  many  instances  with  considerable 
certainty. 

The  fact  that  the  causes  may  be  the  same  in  producing 
several  given  cases  of  melancholia  is,  however,  no  guar- 
antee that  the  course  and  termination  will  be  identical. 
Whether  the  disease  is  going  to  be  acute,  chronic  or  resis- 
tive will  depend  upon  the  nervous  predisposition  of  the 
patient,  and  this  makes  the  course  of  the  disease  uncertain. 

By  the  term  melancholia  we  recognize  a  form  of  insanity 
characterized  by  profound  depression  of  spirits,  with  a 
tendency  to  suicide  and  perversion  of  views  on  subjects 
regarding  self,  accompanied  by  a  real  or  imaginary  phys- 
ical enfeeblament.  It  begins  slowly  and  insidiously,  and 
the  change  in  the  general  character  of  the  patient  may 
not  be  recognized  or  appreciated  by  his  nearest  relatives. 

The  first  symptom  noticed  by  the  patient  or  his  friends 
may  be  some  dyspeptic  trouble,  or  some  irregularity  of  a 
function  previously  regular  in  the  performance  of  its  duty. 
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There  may  be  a  little  more  irritability  of  disposition, 
amounting  to  a  certain  unreasonableness,  coupled  with  a 
restlessness  in  manner  that  is  not  usual,  and  a  complaint 
that  the  nights  have  been  wanting  in  restful  sleep;  that 
disturbing  thoughts  have  been  too  persistent.  He  begins 
to  lose  weight,  shows  a  lack  of  energy,  which  is  apparent 
not  only  in  his  actions  but  in  speech,  and  at  last  even  his 
tone  of  voice  suggests  an  indifference  that  amounts  to 
absolute  apathy. 

As  a  rule,  a  case  of  melancholia  develops  very  slowly, 
the  friends  believing  that  the  patient  has  nothing  more 
than  an  attack  of  the  blues,  or  that  he  is  not  exerting  him- 
self as  much  as  he  should,  and  perhaps  advocate  a  change 
of  scene  and  a  more  frequent  indulgence  in  social  pleasures, 
but  as  the  disease  increases,  the  patient  shows  an  inability 
to  appreciate  enjoyments  that  were  once  entered  into  with 
zest,  and  he  finds  that  there  is  a  complete  change  in  his 
feelings;  that  the  things  he  once  liked  have  become  as 
nothing,  and  the  objects  of  sympathy  and  love  have  become 
to  him  objects  of  indifference,  or  even  of  loathing.  He 
feels  that  his  own  self-respect  is  a  thing  of  the  past ;  that 
he  amounts  to  nothing;  that  his  life  has  been  a  mockery; 
that  no  deed  of  his  has  ever  been  beg^n  and  carried  out 
with  an  earnest  desire  to  benefit  others,  but  has  had  for 
its  mainspring  the  most  despicable  of  selfish  motives.  As 
one  patient  wrote:  **I  am  dying;  I  shall  never  see  the 
dawn  of  another  springtime.  My  weight  is  ninety-eight 
pounds.  My  blood  is  charged  with  poison.  The  twilight 
shadows  of  eternal  night,  without  a  star  of  hope,  are  thick 

around  me,  and  afar  off  is  my  earthly  experience ; 

an  awful  glimpse  of  the  bottomless  pit  was  given  to  me 
the  other  night,  as  full  of  devils  as  the  heavens  with  stars, 
and  every  one  a  writhing  serpent  in  form.  Over  this  pit  I 
am  hanging,  supported  only  by  this  rotting  body."  This 
is  quoted  from  a  letter  of  one  going  into  an  attack  of  resis- 
tive melancholia  that  lasted  two  years  and  terminated  in 
complete  recovery,  the  main  symptoms  of  which  are 
described  further  on. 
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The  physical  symptoms  of  melancholia  are  cerebral 
congestion,  generally  an  erythematous  condition  of  the 
neck;  patient  complains  of  head  feeling  empty,  dull,  as  if 
it  were  dead ;  has  lost  all  sensation ;  that  it  has  filled  with 
water;  headache  generally  frontal;  when  located  in  back 
of  head  and  neck,  and  accompanied  by  throbbing  along 
the  spine,  there  is  usually  a  history  of  sexual  excess,  or  an 
emotional  strain  has  been  the  exciting  cause  of  the  disease: 
appetite  variable — it  may  be  good,  fair,  or  food  may  be 
refused  altogether;  digestion  impaired  in  all  cases,  and  in 
such  post  mortems  as  we  have  been  able  to  hold,  the  whole 
intestinal  canal  has  been  found  dryer  than  usual. 

In  cases  of  long  standing  in  which  there  has  been  much 
wasting,  this  condition  of  dryness  exists  in  all  organs. 
Flatulence  is  common,  generally  there  is  a  slow  action  of 
the  heart  easily  accelerated  by  excitement,  cold  hands  or 
feet,  restlessness,  tremulousness,  insomnia,  starting  at  the 
slightest  sound. 

The  patient  feels  as  if  electric  shocks  were  going  through 
him;  there  is  a  twitching  of  muscles  or  groups  of  muscles, 
which  symptom  is  aggravated  by  the  patient  thinking  of 
his  condition ;  coated  tongue,  foul  breath,  pupils  change- 
able, and  lax  condition  of  the  muscular  system  and  skin. 
The  skin  is  dry  and  harsh,  frequently  exfoliating  for 
months  at  a  time,  unless  extraordinary  precautions  are 
taken  by  the  nurse  in  the  bathing  and  oiling  of  the  body 
of  the  patient. 

In  several  instances  in  which  the  mental  strain  has  been 
for  some  time  intense,  convulsive  attacks  may  occur,  in 
which  the  patient  will  throw  himself  in  a  manner  that 
would  be  impossible  for  him  when  in  the  best  of  physical 
training;  turning  somersaults  on,  off  and  under  the  bed, 
about  the  floor  or  grounds  or  wherever  he  mAy  be ;  jump- 
ing about,  and  snapping  the  jaws  together  like  a  dog. 
Such  are  the  usual  forms  of  this  peculiar  manifestation. 
They  come  on  suddenly,  without  any  warning  whatsoever, 
and  are  followed  by  a  pronounced  fatigue,  with  a  confused 
recollection  of  what  has  taken  place. 


304  KINNEY:    MELANCHOLIA  AND  ITS  TREATMENT. 

In  all  cases  in  which  these  conditions  have  arisen,  the 
disease  has  been  of  long  standing,  the  patient  much  given 
to  worry,  and  the  outcome  at  times  seemed  uncertain,  yet 
they  all  eventually  recovered  and  retained  their  health. 
Another  singular  feature  is  that  although,  these  attacks 
appear  dangerous  to  the  physical  welfare  of  the  patient, 
yet  to  my  knowledge  no  injury  has  ever  resulted  from 
these  paroxysms. 

Mental  Symptoms, — Depression  of  spirits  ;  perversion 
of  emotions,  sympathy  and  love  for  relatives  and  friends 
gone  (these  can  not  be  awakened  by  any  ordinary  means) ; 
indifference  to  association;  attempts  at  suicide;  morbid 
fears  of  places  and  people ;  inattention  and  forgetfulness ; 
inabitity  and  incapacity  for  continued  work;  the  patient 
watches  his  symptoms  closely  and  exaggerates  their  im- 
portance, believing  that  no  case  in  the  world  was  ever 
just  like  his.  He  believes  that  he  has  committed  the 
unpardonable  sin;  that  his  presence  in  the  world  is  a* 
menace  to  others;  he  refuses  food  on  various  grounds; 
that  his  people  are  too  poor  to  pay  for  it;  that  it  is 
wrong  to  eat;  that  God  tells  him  he  must  not  eat;  that 
the  food  belongs  to  another;  and  any  efforts  to  get  him 
to  take  sufficient  nourishment  are  met  with  his  best 
efforts  to  reject  it,  under  the  influence  of  his  beliefs. 
He  quickly  adopts  ideas  from  others  that  he  thinks  apply 
to  his  own  case ;  and  with  all  the  strength  of  his  disease- 
perverted  will-power  refuses  to  accept  any  other  view  of 
his  situation  than  that  which  he  believes  to  be  the  true 
one. 

In  melancholia  we  frequently  find  that  the  perversion 
of  a  single  sentiment  completely  changes  the  current  of  a 
life.  In  one  gentleman,  an  outraged  pride  resulting  from 
the  commission  of  a  deliberate  act,  that  all  relatives  and 
friends  believed  to  be  a  consistent  one,  was  suiBcient  for 
the  relinquishment  of  large  business  interests,  with  all  of 
his  social  relations,  that  for  years  had  been  peculiarly 
congenial,  and  with  a  fixed  purpose  that  he  would  never 
see  any  of  his  relatives  again,  and  would  hold  no  com- 
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munication  with  them;  that  he  was  dead  to  them  in  every 
sense  of  the  term.  Keenly  alive  as  ever  on  every 
question  of  the  day,  watching  with  lively  interest  the 
attitude  of  his  business  and  political  friends,  a  stranger 
could  only  wopder  why  such  a  man  required  hospital  care ; 
yet  he  maintained  this  uncompromising  attitude  for  nearly 
ten  years,  until  death  came  to  his  relief. 

The  egotism  manifested  by  this  class  of  patients  is 
unapproachable.  Sameness  of  thought  and  expression 
is  the  rule.  The  patient  believes  that  he  is  dead;  has  no 
■desire  to  exercise.  He  believes  that  nothing  passes  his 
bowels,  and  it  is  useless  to  attempt  convincing  him  of  his 
-error.  The  logic  of  facts,  as  supported  by  the  senses, 
fails.  Frequently  he  will  state  that  his  memory  is  good ; 
that  his  judgment  is  unimpaired,  and  that  everything  is 
all  right,  with  the  exception  of  his  own  future  hope- 
lessness. There  is  considerable  truth  in  the  fact  that  his 
judgment  may  be  good,  also  the  memory;  for  several 
instances  have  come  under  our  observation  in  which 
confirmed  cases  of  melancholia,  with  strong  suicidal  tend- 
encies, unable  to  be  left  alone  with  safety  at  any  time 
during  the  twenty-four  hours,  have  not  only  settled  up 
-estates,  but  have  given  advice  to  their  friends  regarding 
the  purchase  and  sale  of  stocks;  watching  the  fluctuation 
of  the  Wall  Street  market  reports  with  as  much  acuteness 
as  if  they  did  not  believe  that  they  had  committed  the 
unpardonable  sin,  and  the  future  held  nothing  in  store  for 
them  but  disgrace  and  oblivion. 

As  Dr.  Guislain  says:  '*I  meet  every  day  with  melan- 
choliacs  who  do  not  exhibit  any  disorders  in  their  ideas  or 
lesion  of  the  judgment.  Melancholia  is  exclusively  an 
exaggeration  of  the  affective  sentiment;  it  is,  in  all  the 
force  of  its  significance,  a  Gemiithskrankheit,  in  the  sense 
in  which  the  word  is  employed  by  German  psychologists. 
It  is  a  pathological  emotion,  a  sadness,  a  chagrin,  a  fear 
or  dread,  and  nothing  more.  It  is  not  a  condition  which 
sensibly  weakens  the  conceptive  faculties. " 

Every  day  we  see  in  our  associations  with  our  fellowmen 
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those  who  are  strongly  predisposed  to  nervous  disease  hy 
an  unfortunate  inheritance,  by  irregularity  in  living,  or, 
perchance,  by  some  accident, — a  tendency  that,  if  the 
circumstances  favor,  will  surely  develop  into  an  attack  of 
melancholia. 

A  good  many  people  possess  a  nervous  organization 
that  makes  them  a  prey  to  every  unfortunate  circumstance 
in  life  to  which  they  may  be  subjected.  A  hasty  reply  from 
one  they  love  and  respect,  a  rude  touch,  are  things  that 
to  them  are  matters  of  serious  import,  and  change  the  life 
of  a  day,  a  month,  or  a  year,  as  the  case  may  be.  They  lack 
an  element  of  elasticity,  a  certain  coarseness  of  mental 
fibre,  and  it  would  be  far  better  for  them,  if  they  wish  to 
enjoy  life  thoroughly,  if  an  indifference  might  take  the 
place  of  their  too  morbidly  appreciative  sensitiveness. 
They  are  inclined  to  be  consistent  in  their  aims  and  in- 
tentions, and  possess  a  high  degree  of  conscientiousness, 
so  that  a  necessity  for  a  sudden  change  in  aspirations  or 
duties  carries  with  it  a  shock  that,  to  a  more  obtuse  or 
stronger  intellect,  would  be  as  nothing. 

For  many  years  it  has  been  noticed  that  those  who  are 
afflicted  with  irritable  hearts  are  not  able  to  control  them- 
selves so  entirely  as  those  with  healthy  hearts.  Their 
emotional  natures  are  seldom  long  in  repose,  and  con- 
sequently they  are  never  able  to  store  up  any  amount  of 
reserved  energy  for  a  time  of  need.  Wherever  such  a 
heart  exists  it  registers  the  disturbance  of  every  organ  in 
the  body.  Physical  and  mental  efforts;  sexual  excesses; 
toxical  influences  arising  from  habits;  climatic  conditions 
and  auto- infection  all  unite  in  their  effects  to  stimulate 
unevenly  and  to  exhaust  the  heart  itself,  but  before  this  is 
accomplished  there  is  created  a  feeble  condition  of  some 
part  of  the  nervous  system  that  eventuates  in  melancholia. 

When  children  show  these  peculiarities,  our  duty,  when 
professionally  attending  the  family,  is  to  caution  against 
any  emotional  excess  or  strain  on  their  part,  no  matter  in 
what  way  that  danger  may  arise,  whether  in  habits  or  in 
studies.     Such  temperaments  must  be  taught  the  absolute 
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necessity  for  obtaining  and  keeping  a  certain  amount  of 
reserved  energy,  otherwise  they  will  never  be  able  to  gain 
strength,  to  work  for  others  or  for  themselves,  or  to  enjoy 
life  in  a  reasonable  manner;  but  they  are  liable  to  break 
down  with  melancholia,  or  some  other  form  of  mental 
disease. 

Some  years  ago  Dr.  T.  Duncan  Greenlees  examined 
some  672  patients,  of  which  122  were  cases  of  melancholia, 
and  39  of  general  paresis.  He  found  that  something  like 
50  per  cent  of  these  cases  were  afflicted  with  derangement 
of  the  heart,  and  that  over  43  per  cent  of  the  cases  of 
general  paresis  were  similarly  afflicted. 

In  an  examination  of  one  hundred  patients  suflEering 
from  melancholia  reported  by  Dr.  S.  H.  Talcott  in  the 
January  number  of  the  Bulletin,  the  heart  was  found 
to  be  affected  in  the  following  proportions : 

Men  Women. 

Normal 16  per  cent.  6  per  cent. 

Hypertrophy 8       «*  6       ** 

Irritable 36       **  52       •' 

Weak 28       »•  28       " 

Valvular 12       **  2       *• 

Resistive  and  could  not  examine 6       ** 

From  these  facts,  I  believe  that  due  attention  to  the 
condition  of  the  heart  in  the  early  stages  of  melancholia 
may  frequently  be  the  means  of  averting  an  attack. 

Acute  and  chronic  melancholia  differ  more  in  degree 
and  duration  than  they  do  in  their  symptoms.  Just  where 
the  boundary  line  is  between  the  acute  and  chronic  form,  it 
is  hard  to  determine.  We  are  in  the  habit  of  referring  to 
a  case  that  has  been  running  for  two  years  or  less  as  an 
acute  case,  after  that  time  to  class  it  as  chronic.  This  is 
purely  arbitrary,  and  does  not  signify  that  the  patient 
is  incurable,  for  many  cases  under  our  observation  have 
regained  their  health  after  years  of  abject  depression  and 
helplessness. 

The  resistive  is  the  most  trying  form  in  which  melan- 
cholia presents  itself  to  friends  or  physicians.  The  per- 
sistency, force,  ingenuity  and  general  innate  cussedness 
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that  characterize  these  patients  in  their  efforts  to  study 
out  and  execute  the  most  effectual  method  of  causing 
trouble  to  their  nurses  and  of  baffling  their  physicians, 
never  cease  to  be  an  object  of  wonder.  Suicidal  impulses 
may  show  themselves  equally  strong,  but  as  a  rule  they 
are  paroxysmal  in  their  nature.  The  extent  to  which 
these  patients  show  this  resistive  power  hardly  permits  an 
intelligent  description.  Resisting  every  effort  to  improve 
their  condition  or  surroundings,  they  refuse  to  eat,  and 
will  expectorate  food  when  placed  in  their  mouths,  depos- 
iting their  expectorations  on  the  faces  of  nurses,  on  their 
clothing  or  their  beds.  They  resist  having  a  bath,  resist 
leaving  their  beds  to  enter  the  bath-room,  try  to  prevent 
their  clothing  from  being  removed,  and  every  effort  to  put 
clean  clothing  on  them  is  viciously  resisted.  They  object 
to  returning  to  bed,  to  lying  down  and  permitting  them- 
selves to  be  covered,  or  to  have  enemas  given  them. 
Frequently  they  will  scream  with  their  utmost  strength, 
using  one  word  or  phrase  over  and  over,  until  they  become 
too  exhausted  to  do  more  than  whisper,  which  they  will  con- 
tinue to  do.  They  become  thin  in  flesh,  frequently  going 
months  or  years  without  taking  food  voluntarily,  or  speak- 
ing; constantly  resisting,  yet  appreciating  what  is  going 
on  about  them,  and  on  recovery  recollecting  much  that 
has  transpired  during  the  sickness. 

As  to  the  causes  that  lead  to  melancholia,  profoundly 
depressing  influences,  either  physical  or  mental,  on  a 
predisposition,  will  lay  the  foundation  for  the  difficulty. 
Resuming  work  and  taking  up  a  mental  or  nervous  strain 
too  soon  after  recovery  from  a  physical  disease,  is  frequently 
found  in  the  history  of  cases  of  melancholia.  Heredity  is 
a  prominent  factor;  imperfect  mental  growth,  wrong 
methods  of  training,  and  mistaken  efforts  in  education. 
An  emotional  overstrain  co-exists  with  every  case  of 
mental  depression,  consequently  we  find  that  death  of 
friends  or  worry  in  any  form  is  sufficient  to  plunge  many 
into  the  depths  of  despair. 

Worry  I  find  to  be  one  of  the  probable  causes  of  melan- 
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cholia.  The  class  of  individuals  who  are  given  to  worry  is 
particularly  men  of  mediocre  mental  ability  who  are  more 
easily  irritated,  more  easily  made  suspicious  and  exacting, 
than  are  those  possessing  a  greater  mental  grasp  and  equi- 
poise. The  former  relapse  into  worry  as  the  natural  result 
of  a  ner\''ous  strain.  The  latter  throw  it  off  by  pursu- 
ing a  new  train  of  thought.  How  much  this  may  add  to 
the  condition  of  the  individual,  it  is  difficult  to  estimate, 
but  we  find  in  melancholia,  as  well  as  in  general  paresis, 
that  worry  is  a  more  frequent  exciting  cause  than  all  other 
causes  combined. 

There  is  no  one  physical  disease  that  bas  in  recent  years 
done  so  much  to  predispose  many  individuals  to  attacks  of 
melancholia  as  the  grip.  The  enervating  effects  upon  the 
nervous  system  have  been  wide  reaching,  and  for  years  to 
come,  we  shall  have  cases  of  insanity  admitted  to  our  State 
hospitals  in  which  the  mental  symptoms  may  be  directly 
and  truly  traced  to  the  prostrating  effects  following  an 
attack  of  the  grip. 

We  herewith  present  some  remote  and  predisposing 
causes  of  melancholia,  together  with  the  percentages  in 
which  these  causes  have  occurred  in  the  cases  tabulated ; 
also  the  percentages  of  age  of  the  patients  admitted  under 
treatment. 

Predisposing  Causes. 

Predisposition 53.1  per  ct . 

Heredity 14.5 

Overwork 5.5 

Physical  disease 6.7 

Pregnancy 2 

Worry 2.2 

Masturbation 7 

Insomnia i 

Senility 2.2 

Injury 8 

Venery 3 

Insolation 3 

Climacteric 5 

Alcohol 7 

Religion i 

Fright I 

Not  ascertained 12 
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Exciting  Causes. 

Worry 40.5  per  ct. 

Masturbation 8 

Overwork 6.8 

Physical  disease 12 

Alcohol 5.5 

Climacteric 4.3 

Drugs. 2.7 

Pregnancy 2.7 

Fright 1.6 

Religion 1.3 

Injury 1.8 

Venery i 

Insolation 1.2      *• 

Senility 9 

Epilepsy 9 

Heredity i 

Operations 2 

Predisposition , 1.7 

Lactation 5.6 
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In  the  treatment  of  melancholia,  the  first  attempt  of  the 
physician  should  be  directed  toward  an  improvement  in 
the  condition  of  whatever  perverted  vital  function  the 
patient  may  have  developed,  consequently  there  is  a  wide 
field  to  consider  when  we  attempt  to  aid  a  patient  to  re- 
gain his  health.  Each  case  of  melancholia  must  be  in- 
dividualized closely.  Such  patients  are  weak  neurotically 
in  some  direction,  and  very  few  are  alike. 

Everything  that  relates  to  the  maintenance  of  healthful 
functions,  and  every  influence  that  promotes  the  activity 
of  those  that  are  sluggish,  become  at  once  points  of  inter- 
est in  establishing  a  course  of  treatment.  Preventive 
medicine  is  of  as  much  importance  as  active  drugging. 
The  patient's  physical  strength  must  be  saved,  and  he 
must  not  be  allowed  to  exhaust  himself  needlessly,  either 
physically  or  mentally. 

In  melancholia  we  recognize  an  exhaustion  of  nervous 
strength  which  calls  for  rest  and  nutrition.     That  this  may 
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be  accomplished,  the  elimination  of  all  waste  products  is 
brought  about  by  drinking  freely  of  pure  water,  and  by 
irrigating  the  bowels  every  third  day  with  water  that  has 
been  boiled,  used  as  hot  as  possible,  and  retained  until  it 
has  been  absorbed  and  passed  through  the  kidneys.  The 
quantity  to  begin  with  should  be  about  one  pint,  and  may 
be  increased  to  three  pints  without  difficulty.  This  should 
always  be  used  hot  to  escape  the  unpleasant  symptoms 
liable  to  follow  the  use  of  cold  water.  It  has  been  claimed 
that  the  frequent  use  of  this  method  produces  a  weakness 
of  the  intestinal  canal,  rendering  its  condition  worse  than 
the  difficulty  the  treatment  was  supposed  to  remedy,  but, 
after  employing  it  for  a  number  of  years,  nothing  but 
praise  can  be  given  to  it. 

In  cases  where  the  emaciation  has  been  rapid,  oil,  about 
two  ounces  with  each  enema,  should  be  given  and  retained 
by  the  patient.  The  more  of  this  oil  that  is  absorbed,  the 
more  quickly  a  healthy  action  of  the  intestines  will  return. 
Where  this  flushing  has  been  continued  from  one  to  three 
months,  as  seemed  necessary,  a  marked  change  for  the 
better  has  occurred  in  every  patient  on  whom  the  treat- 
ment has  been  employed.  It  eliminates  the  effete  material 
retained  in  the  intestinal  tract,  induces  a  freedom  from 
auto-infection,  and  consequently  allows  a  more  thorough 
oxygenation  of  the  blood,  and  permits  better  results  from 
the  action  of  medicine. 

Any  condition  of  constipation  in  a  case  of  melancholia 
is  an  evidence  of  lack  of  care  of  the  physician  and  nurse  in 
charge  of  the  patient.  Intestinal  antisepsis  is  of  as  much 
value  in  the  treatment  of  melancholia  as  it  is  in  the  treat- 
ment of  typhoid  fever  or  of  cholera.  Irrigation  of  the 
bladder  should  be  employed  whenever  the  urine  becomes 
thick  with  sediment,  and  may  also  be  used  in  case  of 
enlarged  prostate. 

In  a  case  of  dyspepsia,  when  the  patient's  refusal  of  food 
can  not  be  overcome,  it  is  well  to  irrigate  the  stomach, 
washing  it  out  carefully.  We  have  frequently  found  the 
large   quantity  of  offensive  catarrhal  secretion  sufficient 
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reason  for  his  refusal  to  eat,  the  patient  eating  a  few  hours 
after  the  stomach  was  irrigated. 

The  rest  treatment  for  melancholia  in  all  its  forms  has 
been  tried  during  the  past  eighteen  years  sufficiently  to 
demonstrate  its  practical  value.  The  existing  strength  of 
the  patient  is  preserved  and  augmented  by  this  treatment. 
The  patient  being  under  the  direct  observation  of  a  trained 
hospital  nurse,  the  bodily  functions  are  closely  watched, 
and  every  means  taken  during  this  period  to  establish  a 
functional  regularity.  Under  this  method  constipation  is 
a  rare  occurrence.  The  heart  becomes  stronger  by  rest 
and  by  the  method  of  treatment  previously  described. 

Feeding  a  patient  through  the  nose  by  employing 
Paine's  nasal  feeding  tube,  has  been  found  to  be  the 
easiest,  most  humane,  and  in  every  way  satisfactory 
method  when  the  patient  refuses  to  eat. 

After  rest  and  treatment,  exercise  becomes  important. 
Many  patients  take  too  much  exercise,  and  some  not 
enough,  while  others  take  enough  in  amount  but  not  of 
the  right  kind.  Muscular  energy,  with  its  consequent 
nervous  exhaustion,  from  which  the  patient  rallies  slowly, 
can  not  be  considered  remedial.  We  can  not,  therefore, 
prevent  an  outbreak  of  melancholia  by  prescribing  travel 
that  will  entail  excitement  or  irregular  hours,  but  a  change 
of  scene  and  associations  that  tend  to  rest  and  enliven  the 
mind  of  a  patient  and  take  his  thoughts  from  himself, 
may  prevent  an  attack. 

Exercise  should  be  taken  so  soon  as  the  physical  strength 
will  warrant,  and  in  moderate  amount  without  a  weariness 
from  which  the  patient  does  not  quickly  rally.  The  char- 
acter of  the  exercise  taken  is  of  much  importance.  A 
sedate  walk  without  purpose,  the  patient  returning  to  the 
house  with  enfeebled  circulation,  cold  hands  and  increased 
depression  of  spirits,  does  not  represent  any  advanced 
line  of  treatment.  A  short  time  in  the  house  devoted  to 
exercising  the  muscles  of  the  back,  chest  and  arms, 
systematically  and  regularly,  to  inhaling  the  fresh  air  and 
expanding  the  lung  tissue,  thus  strengthening  the  heart 
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with  good  blood,  is  of  greater  benefit  than  the  usual  walk. 
Wherever  this  can  be  combined  with  outdoor  exercise, 
it  is  important  to  do  so. 

In  the  matter  of  food  for  those  suffering  from  melancho- 
lia, I  believe  that  the  widest  choice  should  be  made.     Our 
knowledge  of  dietetics  has  not  reached  that  degree  of  per- 
fection in  which  we  can  determine  with  accuracy  the  result 
of  any  certain  form  of  diet  in  individual  cases,  and  some 
article  of  food  that  is  craved  by  the  patient  may  prove 
most  easily  digested  and  most  nourishing,  that  to  the  med- 
ical attendant  may  seem  absolutely  unfit.     The  whim  of 
the  patient  should  be  thoughtfully  considered.     Capricious- 
ness  of  appetite  exists  among  the  insane  as  well  as  the  sane. 
After  nearly  three  weeks*  abstinence  from  food,  having  had 
nothing  but  a  quart  of  champagne  daily,  a  patient  called 
for  fried  ham  and  eggs.     This  was  given  him,  and  no  dis- 
comfort arose,  although  his  refusal  of  food  had  arisen  from 
distress   caused   by   chronic  gastritis.     The  refusal   of  a 
patient  to  take  food  may  arise  from  an  inability  to  take  it — 
unaccompanied  by  delusions — ^solely   from  an  instinctive 
repulsion  caused  by  an  inability  to  digest  food  when  taken 
into  the  stomach.     Sterilized  milk  given  hot  will  do  more 
in  most  instances  than  any  form  of  liquid  diet.     When  diffi- 
culty is  experienced  in  digesting  it,  the  use  of  salt  or  lime- 
water  will  generally  remedy  it.     Beef  tea  has  been  found 
of  little  use ;  chicken  or  mutton  broth  is  preferable,  and  is 
appreciated  by  the  patient.     Scraped  beef,  raw  or  slightly 
toasted  in  the  form  of  cakes,  makes  an  important  form  of 
diet.     A  meat  diet,  with  plenty  of  ripe  fruit,  is  found  to  be 
well  adapted  to  those  patients  who  have  an  acid  dyspepsia. 
Roast  beef  and  steak  are  most  important  aids  in  restoring 
the  strength  of  a  patient 

When  the  patient  must  be  fed  by  a  tube,  bovinine  (one 
teaspoonful),  Mellin's  food  (two  teaspoonfuls),  and  hot  milk 
(one-half  pint),  have  been  found  very  satisfactory,  patients 
living  on  this  for  two  or  three  years  at  a  time  without 
difficulty,  and  in  a  number  of  instances  recovering. 

Plenty  of  fresh  eggs  and  milk  may  also  be  used,  some 
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patients  readily  digesting  from  six  to  twelve  eggs  a  day 
without  discomfort,  and  with  marked  benefit.  Everything 
that  is  given  a  patient  with  depressed  vitality  should  be 
given  as  hot  as  possible,  and  in  as  appetizing  a  manner  as 
can  be  devised.  The  gratification  of  the  senses  should  be 
called  into  service  to  aid  the  physician's  eflForts  as  much  as 
possible. 

In  the  treatment  of  melancholia,  there  is  no  remedy  in 
our  materia  medica  that  may  not  be  used. 

The  physical  condition  of  the  patient  usually  demands 
the  first  care  and  when  there  has  been  considerable  wast- 
ing, caused  by  mal-nutrition  and  imperfect  assimilation  of 
food,  from  dyspepsia  or  irregular  habits  of  living,  remedies 
are  given  to  meet  these  conditions. 

In  some  cases  antiseptic  measures  are  required,  as  many 
cases  of  melancholia  have  auto-intoxication  as  a  prominent 
feature. 

Tonic  remedies  are  generally  the  first  to  be  considered  in 
the  treatment,  especially  when  the  patients  have  become 
somewhat  advanced  in  their  course. 

Aconite. — Aconite  is  useful  for  the  relief  of  transitory 
conditions,  such  as  timidity,  fear  that  something  is  going 
to  happen  or  of  approaching  death,  irritability  about 
trifles,  and  excessive  restlessness,  accompanied  by  a  hot, 
dry  skin,  congested  face,  and  a  strong,  full  pulse. 

Arnica, — This  remedy  acts  especially  upon  the  muscular, 
serous,  and  cellular  tissues  and  tendons,  and  is  required 
when  the  conditions  are  similar  to  those  resulting  from 
injuries,  falls,  etc. ,  both  external  and  internal.  A  bruised 
sore  feeling  is  its  leading  indication  for  use. 

Mentally,  the  mind  is  dull  to  unconsciousness,  can  be 
aroused,  but  soon  relapses  into  indifference  to  everything; 
memory  poor. 

Arsenic, — The  preparations  of  arsenic  have  an  action 
upon  almost  every  organ  and  tissue  in  the  body.  Acting, 
as  it  does,  upon  the  blood  and  the  nervous  system,  its  use 
has  been  very  satisfactory  in  the  treatment  of  melancholia. 

The  mental  symptoms  of  this  drug  are  nervous  restless- 
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ness,  with  much  thirst,  which  is  relieved  by  small  quan- 
tities of  water  at  a  time;  a  strong  tendency  to  commit 
suicide  to  escape  suffering;  faultfinding,  capriciousness, 
and  easily  excited  anger,  also  great  fear  and  anguish. 
The  head  symptoms  are  those  of  anaemia,  with  an  ameliora- 
tion of  symptoms  when  out  of  doors. 

Baryta  Carbonica, — This  remedy  is  especially  useful  in 
cases  suffering  from  a  depressed  condition  of  the  cerebral 
and  ganglionic  nervous  system,  accompanied  by  a  loss  of 
energy,  both  mental  and  physical,  as  found  in  cases  of 
premature  exhaustion,  and  early  decay,  with  glandular 
difficulties.  Here  we  find  the  patient  irresolute,  forgetful, 
weak  in  mind,  poor  in  memory,  and  lacking  self-confidence. 
The  skin  is  unhealthy  with  a  tendency  to  dermatitis. 

Belladonna, — In  belladonna,  congestive  states  are  promi- 
nent, a  tendency  to  delirium  with  illusions,  hallucinations 
and  maniacal  outbreaks,  and  insomnia,  with  a  general 
hyperaesthesia  of  both  sensory  and  motor  nerves.  The 
condition  of  the  skin  in  the  belladonna  patient  is  particularly 
indicative,  it  being  red  and  hot  like  the  smooth,  shining, 
red  surface  that  is  found  in  scarlet  fever,  and  non- vesicular 
erysipelas.  The  pulse  of  the  belladonna  patient  is  hard, 
full,  and  bounding,  and  the  pupils  are  dilated.  Also, 
there  are  a  sudden  appearance  and  disappearance  of  the 
symptoms. 

The  mental  symptoms  of  belladonna  are :  a  vicious  rage, 
anger,  disposition  to  bite  or  strike,  to  spit  at  those  about 
him,  or  to  tear  things  to  pieces,  a  violent  delirium,  laugh- 
ing, grinding  the  teeth,  changing  easily  from  mirth  to 
fury,  constant  desire  to  spring  out  of  bed,  a  complete  loss 
of  consciousness,  hallucinations  of  sight,  either  a  disin- 
clination to  talk  or  rapid  talking,  and  violent  throbbing  of 
the  arteries,  aggravated  by  noise  or  motion. 

Byronia  Alba, — This  remedy  acts  upon  the  serous 
membranes,  the  pleura,  lungs,  brain  and  liver.  The 
characteristic  symptoms  calling  for  the  use  of  byronia  are 
stitching,  tearing  pains,  and  the  aggravation  of  all 
symptoms  by  motion. 
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The  mental  symptoms  are  those  of  ill-humor,  needless 
anxiety,  irritability,  depression  and  apathy.  The  thirst 
of  the  byronia  patient  is  for  excessive  quantities  of 
water. 

Cactus  Grandiflorus, — This  remedy  acts  upon  the  cir- 
cular fibres  of  the  heart  and  arteries.  The  peculiar  char- 
acteristic calling  for  its  use,  is  a  constrictive  sensation 
about  the  heart,  as  if  grasped  by  an  iron  hand. 

The  mental  symptoms  are  sadness,  hypochondriasis,  a 
tendency  to  weep,  and  marked  paleness  of  the  face. 

Calcarea  Carbonicum, — Owing  to  the  peculiar  action  of 
this  drug,  it  is  one  of  the  most  important  in  the  materia 
medica,  and  is  frequently  overlooked.  It  acts  primarily 
upon  the  vegetative  system,  exciting  moderately  the 
functions  of  secretion  and  absorption.  Patients  with  light 
hair  and  blue  eyes,  who  are  capable  of  little  physical  en- 
durance, although  possessed  of  large  muscles,  and  who 
are  naturally  inclined  to  be  indolent;  or  those  who  are 
imperfectly  nourished,  and  who  seem  to  have  come  into 
the  world  half-made  up,  appearing  to  live  in  constant  fear 
of  scrofula,  tuberculosis  or  rachitis,  will  find  calcarea 
carbonicum  an  important  remedy. 

The  mental  symptoms  of  this  drug  are  those  of  great 
anxiety.  There  is  palpitation  of  the  heart,  depression, 
disinclination  for  work,  apprehension  of  impending  evil, 
fear  of  losing  the  reason  and  that  people  observe  their 
condition,  shuddering  without  cause  and  an  increase  of 
apprehension  toward  evening. 

Car  bo  Vegctabilis, — This  remedy  is  important  on  account 
of  its  action  upon  the  mucous  membranes,  especially  the 
digestive  tract,  and  is  frequently  of  use  in  cases  of  dyspepsia, 
where  there  is  an  excessive  accumulation  of  gas  in  the 
stomach  and  bowels. 

The  mental  symptoms  are  those  of  indifiEerence  to  every- 
thing, and  a  sluggishness  of  thought,  accompanied  by 
anxiety  and  oppression. 

Chamomilla, — Chamomilla  becomes  useful  when  there 
are  general   exhaustion  and   prostration  accompanied  by 
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excessive  sensitiveness  to  pain,  and  by  peevishness  and 
irritability  suggestive  of  the  age  of  childhood. 

Mentally,  the  patient  is  anxious,  uneasy,  fretting,  moan- 
ing about  trifles,  with  a  peevish,  whining  restlessness, 
satisfied  with  nothing,  and  possessing  the  belief  that  the 
pains  are  intolerable,  and  can  not  be  endured. 

Cicuta. — The  action  of  this  drug  is  believed  to  resemble 
very  closely  that  of  nux  vomica,  with  the  important 
difference 'that  in  the  latter  the  consciousness  is  unimpaired, 
while  in  the  former  the  functions  of  the  brain  are  relaxed, 
and  an  entire  loss  of  consciousness  is  the  result. 

The  mental  symptoms  are  those  of  depression,  aberration 
of  mind,  singing,  performance  of  the  most  grotesque  steps, 
shouting,  contentment  and  a  happy,  dull,  stupid  apathy. 

Cimicifuga, — This  remedy  affects  the  brain,  the  spinal 
cord  and  the  entire  nervous  system.  It  is  especially  use- 
ful in  conditions  of  rheumatic  and  neuralgic  disturbance, 
and  in  diseases  of  the  female  generative  organs.  Cimici- 
fuga  is  supposed  to  increase  the  contractility  of  the  un- 
striped  muscular  fibre,  but  to  a  less  degree  than  ergot. 
The  heart-beats  are  slower,  and  the  arterial  tension  in- 
creased. In  the  brain  the  primary  action  is  to  cause 
congestion,  giving  rise  to  vertigo,  dilated  pupils,  and  other 
symptoms  similar  to  those  of  belladonna,  though  less 
intense.  The  leading  indication  for  the  use  of  cimicifuga 
is  an  apprehensive,  nervous,  irritable  state  of  mind. 

Conium. — Conium  acts  upon  the  motor-nervous  tract, 
especially  the  peripheral  extremities  of  the  nerves. 
Conium  is  adapted  to  diseases  of  old  people,  particularly 
old  men. 

The  mental  symptoms  are  ill -humor  and  moroseness, 
hypochondrical  depression  and  indifference,  inability,  to 
sustain  any  mental  effort,  want  of  memory,  difficult  com-, 
prehension,  and  desire  to  be  let  alone. 

Digitalis, — Digitalis,  acting,  as  it  does,  on  the  muscular 
substance  of  the  heart  and  arteries  through  the  pneumo- 
gastric  and  vaso-motor  nerves,  is  found  especially  useful 
in  sudden  attacks  of  cardiac  failure  and  functional  derange- 
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ment  of  the  heart,  with  slow,  intermittent  pulse.  The 
heart  symptoms  are  the  most  prominent  in  digitalis, 
although  there  are  great  anxiety,  apprehensiveness,  slow 
thought,  and  weakness  of  memory. 

Ferruni. — Ferrum  acts  pre-enlinently  upon  the  blood, 
and  has  had,  for  years,  an  established  reputation  in  the 
treatment  of  all  forms  of  anaemia.  Hughes  has  remarked 
that  the  "malady  does  not  ordinarily  arise  from  any 
failure  in  the  quantity  of  iron  supplied  in  the  blood.  If 
the  element  is  deficient  in  the  blood,  the  fault  lies  in  the 
assimilative  processes.  But  Reveil  has  ascertained  that 
in  anaemia  there  is  no  change  whatever  in  the  amount  of 
iron  present  in  the  blood.  However  few  the  corpuscles, 
they  contain  within  them  the  full  proportion  of  the  metal 
normal  to  mental  health ;  and  though  under  the  influence 
of  iron  itself  they  increase  to  double  and  triple  their 
number,  they  yield  no  more  iron."  If  this  be  true,  ferrum 
does  not  act  as  a  curative  agent  by  virtue  of  absorption  as 
a  constituent  of  the  blood,  but  rather  by  its  physiological 
effects  upon  the  organs  and  tissues  of  the  body. 

Graphites. — This  remedy  acts  especially  upon  the  skin, 
the  lymphatics,  the  digestive  system,  and  the  sexual  organs. 

The  mental  symptoms  are  those  of  despondency, — thinks 
of  nothing  but  death,  apprehensive,  hesitates  about  every- 
thing, is  absent-minded  and  forgetful ;  head  has  sensation 
as  if  it  were  numb  and  pithy. 

Hypericum  Perforatum. — This  remedy  acts  through  the 
cerebro-spinal  nervous  system,  and  is  found  useful  in 
mechanical  injuries  of  the  spinal  cord,  and  of  the  nerves 
at  their  peripheral  extremities,  especially  when  accom- 
panied by  excruciating  pains.  It  has  been  well  termed 
the  "arnica  of  the  nerves." 

The  mental  symptoms  are  those  of  weakness  of  memory, 
great  nervous  prostration  following  injury,  confusion, 
vertigo,  and  heaviness  of  the  head,  with  tearing  stitches 
in  the  brain  and  throbbing  in  the  vertex. 

Ignatia, — Ignatia  is  one  of  the  most  valuable  remedies 
in  cases  of  melancholia.    It  acts  upon  the  medulla  oblongata 
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and  the  spinal  nervous  system.  The  leading  expression 
of  ignatia  is  found  in  an  acutely  sensitive  mood,  with 
tendency  to  sadness  and  silent  grief,  and  a  continual 
brooding  over  imaginary  troubles. 

The  mental  symptoms  are  depression,  apprehensiveness, 
anxiety,  and  a  changeable  disposition;  frequently  having 
the  belief  that  some  great  crime  had  been  committed  by 
him;  inconsistent,  irresolute,  and  taciturn.  The  charac- 
teristic headache  of  ignatia  is  as  if  a  nail  were  driven 
through  the  side  of  the  head,  and  is  relieved  when  lying  on 
the  painful  side. 

Iodine. — This  remedy  acts  especially  upon  the  gan- 
glionic nervous  system,  and  through  it  upon  the  glandular 
and  mucous  tissues.  The  glandular  action  of  iodine  is 
especially  centered  upon  the  thyroid,  the  mesenteric,  the 
mammae,  ovaries,  and  testicles.  Of  the  mucous  membranes, 
its  action  is  most  noticeable  on  the  respiratory  tract.  The 
indication  for  the  use  of  iodine  is  shown  in  rapid  emaciation. 

The  mental  symptoms  are  those  of  depression,  and  an 
•excessive  nervous  excitabilit)',  with  throbbing  headache, 
and  throbbing  of  the  entire  body,  tremor  of  the  heart, 
worse  after  immediately  rising  from  seat  or  bed,  worse  on 
motion,  and  worse  in  the  hot  air. 

Iodide  of  Potash. — The  action  of  this  drug  upon  the 
lymphatic  glandular  system  is  very  similar  to  that  of  iodine, 
producing  hypertrophy,  and  loss  of  function.  It  produces 
thickening  of  the  periosteum,  and  for  this  reason  is  often 
beneficial  in  syphilitic  nodes. 

The  mental  symptoms  are  depression  and  anxiety.  The 
pain  is  generally  in  the  upper  part  of  the  head,  with  a 
feeling  as  if  it  would  be  forced  apart. 

Lillium  Tigrinuvi. — This  remedy  acts  profoundly  upon 
the  female  generative  organs,  and  upon  the  heart.  The 
chief  characteristic  of  lillium  is  a  bearing  down  sensation 
in  the  uterine  region,  as  if  everything  would  press  out. 

The  mental  symptoms  are  those  of  depression  of  spirits, 
an  inclination  to  weep,  timidity  and  apprehensiveness,  is 
tormented   about   her  salvation,  has   a   constant  hurried 
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feeling,  as  if  duties  were  imperative,  and  an  titter  inability 
to  perform  the  same. 

Lycopodiuvi, — This  remedy  acts  powerfully  upon  the 
vegetative  system,  when  its  action  is  depressed,  and  when 
there  are  a  slowly  advancing  weakness  of  functional  power 
and  a  decay  of  tissue.  It  acts  especially  upon  the  mucous 
membranes  of  the  respiratory,  digestive,  and  genito-urinar}'' 
organs,  and  upon  the  skin;  but  shows  its  most  important 
local  action  upon  the  liver  and  the  digestive  tract,  when 
there  is  a  disturbed  digestion,  hepatic  congestion,  consti- 
pation, etc.  The  characteristic  symptom  of  this  remedy 
i<?  an  excessive  accumulation  of  flatulence  in  the  abdomen. 

The  mental  symptoms  are  those  of  depression,  with 
great  anxiety,  as  if  in  the  pit  of  the  stomach ;  is  fretful, 
vehement,  angry,  timid;  the  memory  is  weak,  thoughts 
are  confused;  uses  wrong  words;  there  is  a  stupefying 
headache,  worse  from  four  to  eight  p.  m.  ,  with  rertigo  in 
the  morning,  when  and  after  rising,  so  severe  that  the 
patient  reels  back  and  forth. 

Mercurius  Vivus. — Acting  upon  every  tissue  of  the  body, 
alternating  its  functional  power,  both  quantitatively  and 
qualitatively,  decomposing  and  destroying  its  organic  con- 
stituents, increasing  both  secretion  and  absorption,  and 
causing  the  secretions  to  lose  their  plasticity,  and  to  become 
thinner  and  more  fluid,  and  at  the  same  time  acrid  and 
excoriating,  this  remedy  resembles  the  effects  of  syphilitic 
poisoning.  Its  chief  characteristic  is  an  aggravation  of  all 
symptoms  at  night,  and  from  the  warmth  of  the  bed. 

The  mental  symptoms  are  those  of  weakness  of  memory, 
great  anxiety,  restlessness  and  apprehension,  especially  in 
the  evening  or  at  night ;  answering  questions  slowly.  The 
head  symptoms  are  those  of  fullness,  and  a  feeling  as  if 
the  head  were  bound  around  with  a  cord.  The  scalp  is 
painful  to  touch,  and  there  is  a  moist  eruption  on  the 
scalp,  and  falling  out  of  the  hair. 

Nux  V^opiica. — Nux  vomica  acts  upon  the  spinal  cord, 
including  the  motor}"  and  sensory  centres  at  the  base  of  the 
brain  and  gray  matter,  and  affecting  chiefly  that  portion 
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of  the  Spinal  tract  which  presides  over  reflex  functions. 
It  is  so  generally  understood  and  used,  that  an  extended 
analysis  is  unnecessary.  In  cases  of  melancholia,  the 
stomach   and   intestinal  disturbances  call  for  this  drug. 

The  peculiarity  of  the  drug  is  its  adaptation  to  disorders 
of  digestion,  arising  from  long-continued  errors  of  diet  and 
improper  methods  in  general,  when  occurring  in  persons  of 
sedentary  habits. 

Mentally,  the  patient  is  quarrelsome,  ill-humored,  and 
stubborn;  sensitive  to  external  impressions,  can  not 
tolerate  noise,  bright  lights,  or  odors;  morbidly  sensitive, 
hypochondriacal,  worse  after  eating,  and  in  the  morning, 
feeling  better  toward  night,  dizzy,  heavy  headache,  as 
after  intoxication.  The  head  symptoms  are  better  in  a 
warm  room,  when  sitting  quietly,  or  lying  down. 

Phosphoric  Acid. — The  general  sphere  of  action  of  phos- 
phoric acid  is  upon  the  nervous  system.  The  chief  local 
effects  are  upon  the  kidneys. 

Indications  for  the  use  of  this  drug  are  much  weakness 
of  memory,  apathy,  an  apparent  incapacity  to  think,  and 
a  disinclination  to  talk,  accompanied  by  the  passing  of 
large  quantities  of  pale  urine. 

Picric  Acid. — This  remedy  has  not  been  thoroughly 
proven  as  yet,  but  so  far  as  the  proving  has  gone,  it  is  found 
to  cause,  when  taken  in  poisonous  doses,  disintegration  of 
the  blood  corpuscles,  and  softening  and  degeneration  of 
the  cortex  cerebri,  cerebellum,  medulla  oblongata  and 
spinal  cord,  and  consequent  paralysis.  It  also  produces 
inflammation  of  the  kidneys,  loading  the  urine  with  phos- 
phates, urates  and  uric  acid.  Albumen  and  sugar  are 
likewise  found  in  the  urine.  In  smaller  doses  there  is  at 
first  slight  congestion,  which  may  vary  from  a  feeling  of 
fatigue  to  actual  paralysis.  Associated  with  this  is  a 
mental  inactivity,  lack  of  will-power,  indifference  to  every- 
thing, and  a  desire  to  lie  down  and  rest,  thus  simulating 
brain  fag,  neurasthenia,  and  sexual  exhaustion,  in  which 
•conditions  is  found  its  chief  sphere  of  usefulness. 

The  mental  symptoms  are  those  of  great  indifference  to 
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everything,  lack  of  will-power,  disinclination  for  mental 
or  physical  work,  prostration  on  attempting"  any  mental 
efTort. 

Pulsatilla. — Pulsatilla  acts  prominently  upon  all  the 
mucous  membranes  of  the  body,  and  upon  the  synovial 
membranes,  the  veins,  the  eyes,  the  ears,  and  the  gen- 
ative  organs  of  both  sexes;  catarrhal  difficulties,  deranged 
digestion,  and  genitourinary'  disturbances.  The  peculi- 
arity of  Pulsatilla  is  that  it  is  especially  adapted  for 
rheumatic  inflammation  and  varicose  veins  when  occur- 
ring in  women  of  a  mild,  yielding  disposition,  and  when 
inclined  to  weep  easily. 

The  mental  symptoms  of  Pulsatilla  are  a  mild,  gentle, 
timid,  yielding  disposition,  with  inclination  to  weep; 
tremulous  anxiety,  as  if  death  were  near;  anxiety  about 
the  heart  in  the  evening,  even  to  suicide;  peevishness  and 
capriciousness,  though  not  vexed;  hypochondriacal morose- 
ness;  out  of  sorts  with  everything;  head  confusion,  with 
bniised  pains;  a  hollow  feeling  in  the  head;  vertigo  as  if 
intoxicated;  headache,  as  from  overloaded  stomach,  and 
pressing  ])ains  in  forehead  and  above  orbits,  aggravated 
by  raising  the  eyes. 

Rhus  Toxicodendron, — This  remedy  acts  upon  the 
mucous  membranes,  the  lymphatic  glands,  the  skin,  the 
muscular  tissues,  and  the  tissues  which  compose  the  joints. 
The  general  effects  of  the  drug  when  proved  are  those  of 
debility,  paralytic  weakness,  soreness,  especially  when 
sitting  and  at  rest,  great  restlessness  and  uneasiness,  must 
constantly  change  position,  especially  at  night,  sensitive- 
ness to  cold  open  air,  to  cold  weather,  and  to  northeasterly 
winds,  itching  over  the  entire  body,  and  a  red  rash,  like 
measles,  covering  the  body. 

Mciitally,  apprehensive  and  depressed;  full  of  sad 
thoughts;  desiring  solitude;  worse  in  the  house,  and 
relieved  in  the  open  air;  anxiety,  with  great  restlessness; 
fullness  and  heaviness  of  the  head,  with  pressing  down  as 
if  from  a  weight  in  the  forehead;  sensation  as  if  the 
brain  were  loose,  when    stepping  or  shaking  the   head; 
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aching   in   occiput,  which   disappears   on   bending   head 
forward  or  backward. 

Silicea, — This  drug  acts  powerfully  upon  the  vegetative 
system,  affecting  especially  the  organic  substances  of  the 
body,  and  involving  prominently  mucous  surfaces,  gland- 
ular structures,  bones  and  joints.  It  is  useful  in  paralysis, 
in  paralytic  weaknesses  arising  from  defective  nutrition, 
in  spinal  irritation,  and  in  nervous  affections  following 
injuries  of  the  spine,  with  chronic  effects  of  fright,  or  of 
shock;  when  the  surface  of  the  body  is  tender  to  touch, 
and  the  spine  can  not  bear  the  least  jar  or  pressure. 

The  mental  symtoms  are  difficulty  in  fixing  the  attention ; 
mind  confused;  restless,  fidgety,  startled  by  the  least 
noise;  is  very  sensitive,  despondent,  melancholic;  tired  of 
life;  irritable;  outraged  conscience;  worry  about  trifles; 
headache  rising  from  the  nape  of  neck  to  vertex,  violent 
in  character;  head  is  wet  from  profuse  sweating  at  night; 
scalp  very  sensitive  to  touch;  inclination  to  lie  with  the 
head  covered  up. 

Sulphur. — The  indications  calling  for  sulphur  are  found 
in  extreme  emaciation,  great  debility,  trembling,  weakness 
and  prostration,  sensitiveness  to  the  open  air;  taking  cold 
easily,  with  offensive  perspiration ;  dislike  on  the  part  of 
the  patient  to  be  washed. 

The  mental  mood  is  that  of  depression ;  peevish,  irritable 
and  quarrelsome,  with  a  mental  and  physical  indolence; 
anxiety  and  apprehension,  increasing  toward  evening; 
tendency  to  religious  and  philosophical  speculation;  un- 
easiness and  involuntary  haste  in  everything;  mental 
distraction;  cannot  think,  or  fix  the  mind  on  any  subject; 
headache  is  accompanied  with  great  confusion,  with  dizzi- 
ness, with  aching,  as  if  a  band  were  tied  around  the 
forehead,  worse  when  stooping,  with  rush  of  blood  to  the 
head;  pressing  headache  in  vertex,  as  if  from  a  weight  on 
top  of  brain. 

In  briefly  referring  to  the  remedies  mentioned,  I  am 
indebted,  to  the  Materia  Medica  of  Dr.  A.  C.  Cowper- 
thwaite,  but  only  such  remedies  have  been  mentioned  as 
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have  been  most  commonly  used  in  the  treatment  of  melan- 
cholia at  the  Middletown  State  Hospital;  and  to  Dr. 
Arthur  Palen  Powelson,  assistant  physician  in  this  hospital, 
I  am  indebted  for  the  statistics  of  one  thousand  cases 
which  I  present. 

Record  of  One  Thousand  Cases  of  Melancholia. 

Recovery,  50  per  cent:  male,  47>i  per  cent;  female,  52^  per 
cent. 

Death,  12^  per  cent:  male,  14  per  cent;  female,  10  per  cent. 

Improved,  11^  per  cent:  male,  10 J  per  cent;  femlae,  12^  per 
cent. 

Unimproved,  'j}i  per  cent:  male,  7  per  cent;  female,  8  per 
cent. 

Still  under  treatment,  i8f  per  cent. 

Melancholia  Acuta,  91^  per  cent. 

Melancholia  Chronica,  8^  per  cent. 

Melancholia  Acuta,  44X  per  cent  male;  555^  per  cent  female. 

Cases  Under  Six  Months'  Duration. 

Females.  '  Males. 

Recovered ,  39  Recovered 31 

Improved 10  Improved 7 

Unimproved 4  Unimproved 6 

Dead 17  Dead 7 

Cases  Under  One  Year's  Duration. 

Recovered 80  Recovered 60 

Improved 4  Improved 7 

Unimproved 5  Unimproved 6 

Dead 4  Dead 7 

Cases  Under  Two  Years'  Duration. 

Recovered 97  Recovered 76 

Improved 16  Improved 8 

Unimproved, 5  Unimproved 5 

Dead 8  Dead 12 

Cases  Under  Three  Years'  Duration, 

Recovered  40            Recovered 24 

Improved 13            Improved 7 

Unimproved g            Unimproved ' 11 

Dead 4            Dead 6 
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Cases  Over  Three  Years'  Duration. 

Fbmaubs.  ■    Males. 

Recovered 34            Recovered 19 

Improved 15            Improved 9 

Unimproved 11            Unimproved 2 

Dead 14           Dead 12 

Total  number  females  still  under  treatment,  80. 
Total  number  males  still  under  treatment,  84. 

Melancholia  Chronica,  sStg  P®^  ^®°^  female;  44^^  per  cent  male. 

Cases  Under  Six  Months'  Duration. 

Females.  Males. 

Recovered o  '         Recovered o 

Improved o           Improved o 

Unimproved i            Unimproved i 

Dead i            Dead ...  o 

Cases  Under  One  Year's  Duration. 

Recovered o           Recovered o 

Improved o           Improved ^ i 

Unimproved o           Unimproved o 

Dead o           Dead 2 

Cases  Under  Two  Years*  Duration. 

Recovered o           Recovered o 

Improved 3            Improved 4 

Unimproved o            Unimproved i 

Dead o           Dead i 

Cases  Under  Three  Years'  Duration. 

Recovered o           Recovered i 

Improved 3            Improved i 

Unimproved 3            Unimproved 2 

Dead 2            Dead 4 

Cases  Over  Three  Years'  Duration 

Recovered 5            Recovered 3 

Improved 8            Improved 5 

Unimproved 3            Unimproved 3 

Dead 3            Dead 8 

Total  number  females  still  under  treatment,  7. 
Total  number  males  still  under  treatment,  10. 

The  following  autobiographical  history  of  a  patient  who 
suffered   from  melancholia  is  of  unusual  interest,  and  I 
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take  the  liberty  of  inserting  it  in  this  paper.  Owing  to 
the  fact  that  the  gentleman  was  well  qualified  by  tempera- 
ment, and  by  college  and  business  training,  to  appreciate  the 
character  of  his  symptoms,  it  is  all  the  more  interesting. 
It  was  written  at  the  beginning  of  a  decline  of  mental  ex- 
altation, and  before  the  patient  had  reached,  in  his 
recovery,  the  period  of  his  habitual  reserve: 

MiDDLETOWN  StaTE  HOMEOPATHIC  HOSPITAL, 

MiDDLETowN,  N.  Y. ,  May  25,  1896. 
Afy  dear  Doctor  : 

In  answer  to  the  following  questions  in  reference  to  my  case; — 
how  the  attack  came  on,  what  ray  feelings  were  during  the  depressed 
period,  and  how  the  depression  began  to  pass  off,  I  respectfully 
submit  the  following: 

The  attack  and  the  nature  of  my  delusions  it  may  be  unnecessary 
to  say  are  the  logical  consequence  of  my  prior  life. 

Among  the  principal  undermining  causes  are,  as  I  apprehend, 
passion,  ambition,  appetite,  compunction  of  conscience  and  wor- 
riment. 

Among  my  earliest  characteristics  as  a  child  was  a  violent  temper, 
which  was  fostered  by  my  fellows  and  young  men  who  were  in  the 
habit  of  teasing  children.  I  early  became  so  proficient  in  profanity, 
both  in  French  and  English,  as  to  be  a  source  of  much  amu.sement. 

My  parents  were  exemplary  in  their  teachings  and  example. 
Having  attended  the  common  school  in  the  village  from  the  age  of 
five  until  twelve,  I  was  taken  into  my  father's  store  as  a  clerk.  I 
soon  got  into  altercations  with  my  brother  and  other  clerks  because 
of  their  teasing  habits  and  of  their  real  or  fancied  imposition.  I 
continued  in  that  capacity  until  about  fifteen  when  I  manifested  such 
dissatisfaction  that  my  father  considered  a  change  advisable.  He 
was  a  very  busy  and  industrious  man,  but  seemed  to  be  always 
worrying  about  something.  My  mother's  disposition  was  timid  and 
gentle.  I  think  I  inherited  to  some  extent  timidity  and  the  disposition 
to  worry.  1  told  my  father  on  one  occasion  when  he  was  particularly 
annoyed  about  some  business  matters  that  I  would  never  be  a 
merchant.  He  offered  to  procure  me  a  situation  in  a  mercantile 
house,  which  I  sullenly  declined.  He  then  suggested  sending  me  to 
the  grammar  school,  and  my  father  promised  to  put  me  through 
college,  provided  business  warranted  it.  I  was  soon  thereafter  in- 
stalled as  a  boarder  with  a  friend,  and  attending  the  school.  I  was 
a  very  slight  and  weakly  lad.  My  friend  was  particularly  desirous 
to  please  my  father,  and  to  advance  me  in  my  studies  as  rapidly  as 
possible.     At  the  commencement  of  the  season  an  examination  was 
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held,  and  I  stood  next  to  the  lowest,  but  he  encouraged  and  incited 
me  to  study,  often  asking,  as  he  did  others,  "Well,  John,  how  late 
did  you  stay  up  last  night  studying? "  I  was  pleased  to  say  until 
eleven  or  twelve,  or  later  as  the  case  might  be,  which  he  would  praise 
as  commendable  industry.  At  the  end  of  the  session  he  awarded  me 
the  highest  prize  for  the  greatest  progress.  The  following  fall  I 
went  to  college,  imbued  with  ambition  so  successfully  nurtured  by 
my  friend,  and  with  a  debilitated  constitution. 

I  took  a  general  high  standing,  but  excelled  particularly  in  Latin 
and  Greek.  I  was  there  one  session.  It  was  then  proposed  that  I 
should  attend  the  University,  as  being  an  institution  of  higher  stand- 
ing and  nearer  home.  I  was  persuaded  by  a  student  to  attend  the 
competitive  examination  for  a  scholarship  which  would  entitle  me  to 
my  tuition  free  for  the  full  course.  I  was  complimented  by  the 
professor  of  the  Latin  and  Greek  classes  by  the  prediction  of  success 
in  that  department,  and  resolved  to  capture,  if  possible,  the  medal 
which  was  to  be  awarded  for  the  first  time  in  my  graduating  year 
for  the  highest  standing  in  those  subjects. 

There  were  two  courses  of  study — the  ordinary,  and  the  special 
honor  course  which  was  far  more  difficult  and  extensive.  No  one 
was  eligible  for  special  honors  unless  he  also  took  general  honors  in 
the  ordinary  work.  I  foolishly,  and  to  my  great  regret  ever  since, 
undertook  the  Special  Honor  Course  in  the  2d,  3d,  and  4th  years. 
The  examination  in  the  two  courses  in  classics  at  the  end  of  the 
fourth  year  extended  over  six  days,  two  of  six  hours  each,  and  four 
of  seven  hours  each.  My  competitor  for  the  special  honors  was  a 
professor  in  the  Normal  School  affiliated  with  the  University,  a  man 
double  my  age,  and  who  has  for  many  years  since  been  an  L.  L.  D. 
I  fell  exhausted  at  the  goal,  and  for  several  years  thereafter  my 
prostration  was  such  that  existence  was  a  burden.  I  was  incapaci- 
tated for  work  mentally  and  physically,  and  very  despondent. 

I  was  then  twenty-two  years  old.  In  the  second  year  of  the  course 
two  of  my  fellow  students,  one  of  whom  became  subsequently  a 
minister  of  the  Congregational  Church,  and  the  other  a  professor  in 
a  theological  school  in  England,  became  interested  in  my  spiritual 
welfare.  I  took  the  matter  seriously  to  heart,  felt  myself  to  be  a 
great  sinner,  and  earnestly  desired  to  become  a  Christian.  I  had 
many  consultations  with  the  pastor  of  the  Presbyterian  Church,  but 
could  not  see  the  way  of  salvation.  It  was  near  the  end  of  the 
session,  and  he  advised  me  to  consider  the  matter  during  the  vacation. 
During  that  time  I  secluded  myself  a  large  part  of  the  time,  earnestly 
studying  religious  questions,  and  seeking  conversion.  The  only 
residt  observable  was  that  I  became  so  conscientious  that  I  was 
afraid  to  act,  fearing  I  might  transgress  some  moral  law,  and  was 
so  strict  and  hypercritical  as  to  become,  doubtless,  a  great  nuisance 
to  others.     The  following  fall  I  united  with  the  church.     I  have  often 
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since  thought  that  the  session  made  a  mistake  in  admitting  me.  For 
several  years  thereafter  I  was  tinder  the  dominion  of  a  very  sensitive 
conscience,  but  without  love.     This  was  a  great  strain  upon  me. 

During  the  summer  after  graduating,  my  father  offered  to  send  me 
to  a  theological  or  law  school,  or  to  procure  me  employment  in  some 
line  of  business. 

On  my  return  to  the  city,  I  entered  the  law  department  of  the 
University,  and  indentured  myself  a  lawyer. 

I  had  been  advised  not  to  study  for  at  least  a  year,  but  to  look 
after  my  health. 

I  felt  out  of  place  in  the  law  office,  and  have  always  felt  that  I 
have  misused  my  vocation.  I  attended  the  lectures  and  the  office, 
but  was  almost  wholly  unable,  through  weakness,  to  study.  To 
aggravate  the  matter  still  further,  at  about  the  commencement  of  the 
law  term  I  fell  in  love  with  a  young  lady  whose  father  was  wealthy. 
I  was  too  proud  to  declare  my  love  l)ecause  of  her  wealthy  station  and 
because  I  felt  no  assurance  that  I  would  ever  become  even  self- 
supporting,  and  I  suffered  myself  to  consume  w^ith  ineffectual  fires. 

During  the  previous  course  it  had  been,  for  the  most  part,  my 
custom  to  retire  at  12  m.,  and  to  ari^e  at  6  a.  m.  I  was  greatly 
troubled  by  insomnia  that  winter,  and  very  melancholic.  In  the 
spring  I  resolved  to  quit  the  law  and  country,  and  to  hide  my 
diminished  head  and  body  in  the  largest  city  on  the  continent, 
determining  that  if  I  were  to  be  a  failure  it  would  be  away  from  my 
friends  and  associates. 

I  sacrificed  all  my  prospects.  A  prominent  wholesale  business 
man  of  the  city  had  repeatedly  assured  me  that  I  need  not  worry 
about  business  when  admitted  to  the  bar,  as  he  would  see  that  all 

necessary  business  was  forthcoming.     Dr principal  of  the 

University,  had  offered  me  a  position,  at  his  disposal,  in  a  bank, 
which  I  was  unable  to  accept  because  of  physical  and  mental  debility. 

The  Doctor  had,  subsequently,  kindly  said  that  if  at  any  time  I 
desired  to  apply  for  any  position  he  would  procure  me,  if  necessary, 
fifty  of  the  best  signatures  in  the  city.  My  father  was  at  that  time 
the  largest  and  most  enterprising  merchant  in  the  county,  and  could 
have  influenced  a  fair  law  business,  provided  my  competency  would 
be  equal  to  it.  But  in  my  melancholy  state  I  kicked  over*  the  whole 
apple  cart,  and  steered  for  New  York,  furnished  with,  among  other 
recommendations,  an  introduction  to  a  prominent  lawyer  and  a 
director  of  the  Y.  M.  C.  A.  He  lost  no  time  in  presenting  me  to  its 
secretary,  one  of  the  noblest  Christians  I  have  ever  met.  It  was  not 
long  before  I  was  immersed  in  the  work  of  the  Association,  on 
various  committees,  attending  or  conducting  prayer  meetings  nearly 
every  evening  in  the  week.     I  transferred  my  church  membership  to 

Dr church,  and  took  a  class  in  the  Sabbath  school.    Through 

another  director,  I  soon  obtained  a  situation  in  the  credits  department 
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of  a  wholesale  house.     The  hours  were  from  8  a.  m.  to  7  p.  m.     The 
sales  were  then  about  $400,000.00  daily,  and  the  house  was  very  busy. 

I  soon  concluded  that  in  leaving  home  I  had  jumped  from  the  frying 
pan  into  the  fire.  With  great  suffering  I  endured  the  w^ork  until  the 
following  January  when  I  resigned,  hoping  to  procure  a  situation 
easier  and  more  remunerative,  and  determining  that  if  I  were  to 
starve  to  death  or  die  from  exhaustion,  it  would  not  be  in  the  service 
of  an  enormous  millionaire. 

In  justice  to  my  father  I  will  add  that  he  had  repeatedly  told  me 
that  I  should  not  deny  myself  any  necessary  comfort,  as  he  would 
furnish  me  with  means  until  self-supporting.  But  I  had  resolved  that 
inasmuch  as  he  had  spent  more  upon  me  than  upon  any  of  the  others 
of  his  fourteen  offspring,  I  would  either  maintain  myself,  or  die  in  the 
attempt.  I  think  I  came  very  near  dying,  and  have  often  wished  I 
had  died  at  that  time,  for,  like  Beecher  during  the  Tilton  mess;  I 
was  for  years  "seated  upon  the  ragged  edge  of  despair."  As  my 
income  was  insufficient  to  pay  expenses,  I  economized  in  my  only 
available  way,  in  either  not  taking  any  lunch,  or  a  five  or  ten-cent  one. 

Failing  to  procure  a  situation  in  another  house,  I  entered  a  law 
office,  with  a  salary  about  sufficient  to  pay  for  washing  and  occasional 
car  fares,  but  with  the  privilege  of  doing  a  collecting  and  such 
other  business  as  one  not  admitted  to  the  bar  might  tran.sact. 

I  was  constantly  on  pins  and  needles  about  earning  sufficient  to 
pay  board.  With  the  assistance,  however,  of  an  uncle,  I  succeeded 
in  weathering  the  storm  until  July  with  about  sufficient  money  left  to 
pay  fare  home.  When  I  reached  there  I  was  so  exhausted  that  I 
could  not  speak  aloud  without  great  effort.  I  was,  however,  still 
determined  to  risk  my  life  in  New  York,  and  with  money  which  I 
was  obliged  to  accept  from  my  father,  returned  the  following 
September.  Not  long  after,  I  became  a  clerk  in  a  law  office  at  a 
salary  barely  equal  to  necessary-  expenses.     I  resumed  the  study  of 

the  law,   and  continued   with    Mr about    thirteen    years, 

pursuing  in  my  studies  an  extensive  course  prescribed  by  Dr.  Dwight 
of  the  Columbia  Law  School.  In  connection  with  my  daily  duties,* 
the  work  was  sufficiently  trying.  My  capacity  for  study  was  greatly 
diminished,  but  I  forged  ahead  with  all  my  might,  desiring  to  pass  a 
creditable  examination  for  admission  to  the  bar. 

I  qualified  as  a  citizen,  and  in  the  following  September  was  ad- 
mitted to  the  bar.  and  entered  into  partnership  with  Mr 

He  was  a  good  lawyer,  but  so  cautious  and  timid  in  practice,  that  I 
generally  felt  as  though  a  dynamite  bomb,  or  some  infernal  machine 
was  somewhere  concealed  under  him  that  was  liable  to  blow  up  at 
any  moment.  I  was  very  uncertain  and  restless  in  my  work  and 
knew  that  my  faculties  were  over-strained. 

Not  long  prior  to  my  admission  to  the  bar,  feeling  the  pressure  of 
overwork,  I  went  to  Brooklyn  to  board,  with  a  view  of  severing  my 
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connection  with   the  Y.  M.  C.  A.  and  certain  mission  school  work, 
and  of  restiilg. 

The  room  I  secured,   contained  two   beds.     Shortly  thereafter  I 

received  a  letter  from  my  sister,  saying,  in  substance,  that 

had  left  under   a  cloud,  and  advising,   if  he  came  to  New  York, 
that   I  should   not  welcome   him.      I    resided   in  the    same  house 
with  him  at  home  four  years.     He  was  somewhat  intemperate.     He 
soon  called,  saying  that  he  had  no  other  acquaintance  in  the  city, 
was  without  means,  and  was  looking  for  a  situation.     He  had  many- 
good   qualities,   and   I  had  always  felt  friendly   towards  him.      I 
remembered  my  sister's  advice,  but  concluded  to  accept  him  as  a 
room-mate,  purposing  to  have  him  attend  with  me  Beecher's  Church 
and  the  Bible  class,  and  in  the  fall,  on  my  return  to  New  York,  the 
Y.   M.  C.  A.     He  was  pleased  to  hear  Beecher,  but  kicked  at  the 
other  benevolent  efforts,  and  would,  despite  my  preaching,  take  a 
glass  too  much  at  times.     The  result  of  our  intimacy  was  disastrous, 
as  I  eventually  found  it  more  pleasant  to  go  to  the  beer-saloon  or  to 
smoke  than  to  go  to   the  Y.   M.  C.  A.,    or    the   prayer    meeting. 
I    improved,   however,    in   weight   and    physical   comfort.      I   still 
maintained  my  church  relationship,  and  delighted  in  the  Sunday 
services.     But  I  must  say  that  for  comfort  on  a  warm  summer's 
evening  a  stein  of  ice-cold  lager  with  an  occasional  schweitzer  kase 
sandwich  or  pretzel  in  a  fine  beer  garden  excelled  most  anything  I 
had  ever  tried.     I,  however,  did  not  take  out  of  it  all  the  pleasure  of 
which  it  was  susceptible,  because  of  my  felt  inconsistency.     SuflB.ce 
it  to  say  that  the  habit  of  drinking  and  smoking  grew  upon  me  in  the 
ordinary  way,  and  altered  the  character  of  my  friends  and  associates. 
I   lost   my   ambition  for  study,  for  success  in  the  profession,  and 
ceased  to  care  whether  I  had  more  or  less  money,  provided  I  had 
enough  to  pay  current  expenses. 

I  had  resolved  when  I  left  home  never  to  marry,  and  had  ever 
since  avoided  ladies'  society  as  much  as  possible.  But  the  plans  "o* 
mice  and  men  aft  gang  aglee,"  or  something  of  that  style. 

It  was  agreed  about  September  ist  that  my  friend  should  visit 
and  make  a  list  of  a  few  eligible  city  boarding-houses,  where  there 
where  no  young  unmarried  ladies,  and  that  I  should  select  one  from 
it.  He  reported  but  one,  at  which  I  called  and  found  everything 
satisfactory,  excepting  that  there  was  one  young  lady  boarder  there 
who,  the  landlady  assured  me,  was  very  quiet  and  pleasant,  and  not 
dangerous.  On  the  first  view  of  the  young  lady  in  question  I  felt 
that  there  was  something  extra-hazardous  around  somewhere  in  the 
vicinity,  and  resolved  not  to  hang  about  the  house  evenings,  but  to 
occupy  them  in  attendance  upon  lectures  and  various  public  enter- 
tainments. During  that  spell  I  heard  many  distinguished  orators 
and  statesmen,  but  somehow  felt  an  abnormal  attraction  for  home. 
We  were  married  in  the  fall,  three  years  later. 
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My  purpose  was  to  induce  her  to  become  a  professed  Christian  and 
a  member  of  the  church,  but  I  find  that  a  man  who  marries,  assuming 
to  mold  a  woman  to  his  will,  doesn't  know  what  timber  is.  This  only 
difference,  I  may  say,  was  a  source  of  worriment  to  me.  But  now  I 
surmise  that  God  in  His  infinite  love  and  wisdom  has  also  removed 
this  obstacle  to  our  happiness,  for  I  find  in  her  letters  during  my  late 
sickness  such  expressions  as  "John,  if  you  will  only  get  well,  we  will 
start  out  anew;  read  closely  the  enclosed  sermon  by  Dr.  Lyman 
Abbott,  and  tell  me  what  you  think  of  it;  that's  the  kind  of  religion 
I  believe  in ;  I  intend  to  read  the  whole  course.  Consider  that  the 
Lord  is  speaking  to  you  through  me;  this  trouble  has  taught  me 
a  lesson." 

I  quote  the  substance  from  memory.  I  am  happy  in  the  hope  that 
we  are  now  one  in  a  larger  and  nobler  sense  than  ever.  I  express  no 
judgment  on  Tolstoi's  theory  in  relation  to  the  sexes,  but  believe  that 
its  practice  would  in  many  cases  be  beneficial.  I  also  believe  that 
boys  should  be  plainly  informed  as  to  the  sinfulness  and  evil  conse- 
quences of  a  certain  habit.  I  once  heard  a  celebrated  English  ora- 
tor utter  the  sentiment:  "A  vicious  principle  in  a  constitution  is 
seminal  revolution;"  another,  an  American,  the  sentiment:  "Every 
violation  of  a  natural  law  has  registered  in  itself  its  own  damnation." 

In  January ,Mr and  I  dissolved  partnership,  and  in  the 

following  June   I  was  engaged  by & as  managing  clerk, 

with  the  privilege  of  retaining  my  clientage.  I  found  that  the  du- 
ties and  responsibilities  of  managing  clerk  in  a  large  metropolitan 
law  office  were  no  sinecure. 

Mr died  in  June ,  and  I  continued  with  his  successor, 

Mr ,  until  my  collapse  in 

In  October,  having  been  for  some  time  alone  in  charge  of  the  office 
and  the  business  of  somewhat  unusual  responsibility,  I  broke  down, 
and  was  taken  to  an  asylum,  where  I  remained  until  the  latter  part 
of  August. 

For  many  months  prior,  nearly  all  business  and  everything  wor- 
ried me  to  an  unusual  extent.  I  became  very  nervous,  sleepless,  un- 
decided, and  bewildered  about  matters  even  of  trivial  importance, 
and  lost  confidence  in  myself.  Imagination  was  let  loose,  impres- 
sions once  made  became  indelible,  my  accounts  examined  more  than 
once  from  different  standpoints  of  view  appeared  to  contain  wrong- 
fully duplicated  entries;  particular  views  of  cases  became  exagger- 
ated into  undue  prominence  to  the  exclusion  of  other  considerations, 
and  chaos  worse  confounded  gradually  reigned  as  to  all  things  terres- 
trial, celestial,  material,  spiritual,  subjective  and  objective,  past, 
present  and  future.  I  believed  no  one,  and  am  thankful  that  no  one 
believed  me.  There  were  lapses  of  memory  as  to  some  events,  while 
others  stood  out  remarkably  distinctly;  hearing  became  abnormally 
acute ;  every  act  of  my  life  seemed  to  appear  distinctly  in  conscious- 
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ness ;  I  had  forfeited  all  rights,  human  and  divine,  and  was  a  self- 
convicted,  appalling  hypocrite.  I  apparently  lost  every  vestige  of 
affection,  but  clung  to  and  followed  my  wife  about  like  a  little  pet 
spaniel. 

In  this  condition  I  was  taken  by  her  to  a  farm-house  owned  by  her 

friend, His  exemplary  demeanor,  and  the  administration  of 

his  household  impressed  me  that  it  was  such  a  home  as  would  prevail 
during  the  millenium,  which  I  believed  was  soon  to  be  inaugurated. 
We  were  there  a  week  or  two  during  which  there  were  three  remark- 
able occurrences,  which  I  will  mention. 

One  day  I  started  alone  for  the  fields.  As  I  looked  toward  the  ad- 
joining farm  I  saw,  or  seemed  to  see,  on  the  other  side  of  the  fence, 
a  distance  of  two  or  three  acres,  a  neatly  dressed  young  man  nm  a 
short  distance  in  the  direction  I  was  going,  looking  at  me  and  sud- 
denly disappear.  I  appeared  to  see  him  as  distinctly  as  though  he 
were  only  a  few  feet  away.  The  impression  was  vivid,  but  soon  for- 
gotten.    I  thought  I  was  bemg  watched. 

Another  day  I  walked  to  the  rear  end  of  the  house.  As  I  looked  to- 
wards the  highway  I  beheld  three  men  of  unusual  Stature,  dressed  alike, 
walking  with  rapid  and  extraordinary  strides  westerly.  They  sud- 
denly halted  on  the  top  of  the  hill,  faced  about  in  military  style,  looked 
at  me  a  few  moments,  and  resumed  their  march  down  the  hill.  I 
have  since  had  the  impression  that  they  were  Jesus,  Moses  and  Elias. 
This  presentation  also  soon  disappeared  from  memory. 

On  another  occasion  when  my  wife  proposed  to  pay  an  assessment 
to  the  Royal  Arcanum,  in  which  my  life  was  insured,  to  which  pay- 
ment I  objected  upon  the  g^und  that  I  had  forfeited  all  rights  under 
the  provisions  of  its  charter,  constitution  and  by-laws,  I  told  her  a 
falsehood,  which  I  thought  was  the  first  one,  but  have  since  concluded 
I  must  have  been  mistaken.  Immediately,  apparently,  something 
grayish  snapped  a  few  inches  from  my  head,  an  extraordinary 
sensation  went  through  my  body,  and  the  impression  came  that  there 
was  no  longer  a  conflict  within  me  between  good  and  evil,  but  that  I 
was  then  uniform  in  iniquity.  Immediately  afterwards  I  appeared 
to  others  to  be  recovering. 

As  stated  above,  I  was  taken  to  an  asylum  in  November.  While 
there  and  for  some  time  prior  I  writhed  nearly  all  my  waking  hours 
in  mental  and  spiritual  agony,  became  further  deluded,  conceived 
that  my  marriage  was  illegal,  disallowed  of  the  Scriptures,  that  I 
was  the  Anti-Christ  with  all  his  qualifications,  either  actual  or  incip- 
ient, all  his  responsibilities,  and  subject  to  his  pronounced  doom; 
that  the  fact  would  be  shortly  made  public  with  great  rejoicing  all 
over  the  earth,  and  that  the  millenium  was  at  hand. 

I  had  a  vision  of  the  lake  "of  fire  and  brimstone,  of  being  cast  into 
it  in  the  presence  of  representatives  of  all  governments  and  of  an  in- 
numerable host,  and  of  the  first  resurrection  as  predicted ;  of  being 
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crucified  on  an  eminence  head  downward  in  the  view  of  rejoicing 
multitudes.  I  thought  I  had  committed  crimes,  the  penalties  for 
which  under  the  New  York  statutes  would  easily  amount  to  a  thou- 
sand years'  imprisonment,  and  that  I  was  being  retained  at until 

an  appropriate  subterranean  dungeon  was  built  at  Sing  Sing  to  ac- 
commodate me ;  that  I  had  broken  my  original  covenant  with  God, 
and  many  renewals  of  it 

Some  of  the  physical  symptoms,  some  of  which  existed  prior  to  my 
committal,  were  the  following:  The  lower  part  of  the  brain  became 
warm,  the  sensation  extending  down  between  the  shoulders.  I  be- 
came delirious.  Looking  at  the  sun  one  day,  1  felt  that  with  each  rev- 
olution of  the  brain  I  was  approaching  nearer  it,  and  was  soon  to  be 
absorbed  by  it,  there  to  remain  in  perpetual  fire.  I  felt  that  the  por- 
tion of  the  brain  which  was  the  seat  of  conscience  had  become  void; 
became  more  nervous  and  sleepless ;  the  finer  instincts  were  appar- 
ently extinguished,  and  the  baser  faculties  were  dominant.  I  became 
awfully  profane  and  filthy  in  imagination,  thought,  and  action.  I 
frequently  thought  of  prayer,  because  even  in  the  midst  of  iniquity 

and  inconsistencv  I  had  never  remitted  it.     But  at and 

for  some  time  prior  thereto,  it  was  continually  impressed  upon  me 
that  the  prayers  of  the  wicked  were  an  abomination  to  the  Lord,  and 
that  if  I  prayed,  some  summary  severe  punishment  would  be  visited 
upon  me. 

About  April  ist  I  was  alone  in  my  room  in  terrible  agony.  The 
resolution  suddenly  came  to  me  to  pray  to  God  even  though  He 
should  slay  me.  I  knelt  and  covenanted  with  Him  that  if  He  would 
forgive  and  restore  me  I  would  thereafter  do  my  best  to  serve 
Him.  Immediately  power  came  to  me.  and  for  the  first  time  in  my 
lift  I  was  conscious  of  the  answer  to  prayer.  From  that  moment  my 
recovery  was  so  rapid  that  the  physicians  wondered  at  it.  There 
came  a  violent  swirling  of  the  brain,  which  alarmed  me;  there  was 
something  in  it  behind  the  eyes,  which,  as  I  fancied,  had  given  to 
natural  objects  their  weird  appearance,  dissolving,  and,  as  the 
natural  aspect  was  being  rcsiiiiied,  the  diseased  impressions  and  de- 
lusions receded  until  a  normal  condition  was  readied.     Dr , 

as  1  learned  on  returning  home,  had  refused  to  encourage  my  wife 
and  friends  that  I  would  recover.  In  July,  at  his  suggestion,  I 
visited  home  for  ten  days.     He  intended  to  retain  me  longer,  but  Mr. 

desired  me  to  return  in  the  latter  part  of   August  to  take 

charge  of  the  office  in  his  absence  during  the  month  of  September. 
It  was  finallv  so  arranged,  as  1  considered  that  there  would  not  be 
much  business  to  attend  to,  but  in  this  I  was  disappointed.  I  felt 
the  strain  severely,  and  became  very  nervous  and  unsettled.  I,  how- 
ever, continued  until  my  subsequent  collapse,  eight  years  later. 
•My  intellectual  faculties  were  restored,  but  the  coldness  that  had 
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come  over  my  en-.otional  nature  had  not  disappeared.     My  daily 
tasks  were  tedious ;  my  brain  was  weak. 

Some  time  after  my  return,  perhaps  six  months,  I  made  a  social 
call  with  a  friend  on  an  old  Scotch  gentleman  in  Brooklyn,  and  was 
with  little  persuasion  and  through  courtesy  induced  to  take  a  glass 
of  whiskey.  The  next  day  I  called  at  a  drug  store  and  had  a  glass 
of  Calisaya  wine.  It  soon  became  a  habit  to  take  a  glass  of  wine  on 
the  way  home  from  business  and  du'ring  the  day ;  then  to  drink  lager. 
In  the  course  of  time  lager  did  not  fill  the  bill,  and  was  supplemented 
by  gin  and  seltzer.  The  long  standing  habit  of  smoking  during  the 
evening  four  or  five  cigars  had  not  been  remitted.  I  do  not  think  I 
was  considered  intemperate,  in  the  usual  acceptation,  by  my  friends, 
as  I  was  always  on  hand  for  business,  apparently  respectable  in 
deportment  and  associates,  but  I  felt  the  disqualifying  effects,  became 
more  nervous  and  irresolute  in  business,  found  it  difficult  to  concen- 
trate upon  work,  avoided  as  much  as  possible  responsibility,  often 
revised  my  work  several  times  to  be  sure  that  1  had  made  no  mistakes, 
often,  after  having  closed  the  safe  and  the  office,  returning  to  be  sure 
that  I  had  properly  done  so. 

In  September,  1803,  Mr went  to  the  World's  Fair,  and  left 

mein  charge  of  a  complicated  matter  in  which  several  banks,  trust 
companies,  and  individuals  were  concerned.  I  had  hoped  to  stave 
things  over  until  his  return,  but  they  began  almost  immediately  to 
culminate.  I  felt  the  strain,  and  my  worriment  increased.  The 
result  was  my  collapse. 

The  first  physical  symptom  was  the  heating  of  the  back  of  the 
brain.  As  soon  as  I  realized  my  condition  I  stopped  abruptly  all 
stimulants,  except  tobacco.  Sleeping  medicines  had  little  effect. 
The  general  symptoms  were  in  the  main  similar  to  those  prior  to  my 
former  experience. 

One  night,  as  I  awoke,  I  felt  the  upper  and  lower  part  of  the  brain 
part  and  a  vertical  slit  in  it,  from  which  a  breath  passed  through  the 
nostrils.  This  was,  I  conceived,  the  departure  of  the  soul  from  the 
body  and  spiritual  death,  and  I  cried  to  my  wife  that  I  was  doomed 
and  everlastingly  banished  from  God. 

A  night  or  two  after,  while  abed,  a  peculiar  sensation  ran  along  the 
spinal  column  and  diverged  to  each  lobe  of  the  brain.  I  conceived 
that  I  had  thus  descended  lower  than  the  beasts.  I  became  apathetic, 
and  lost  all  care  for  my  family.  I  became  exceedingly  depressed, 
and  resigned  my  position  in  the  office.     I  placed  myself  under  the 

care  of  Dr His  theoi*y  was  that  the  gin  had  poisoned  the  food, 

and  so  affected  the  brain.     He  prescribed  cathartics,  and  gave  me 
little  pills  which  he  appropriately  called  "little  devils." 

Some  one  suggested  consulting  l)r He  advised  taking  me 

to  a  sanitarium,  and  gave  my  wife  a  list  of  places,  suggesting  as  the 
most  likely When  I  reached  there,  which  was  in  the  early 
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part  of  October,  I  was  placed  in  charge  of  an  attendnnt,  whom  I 
instantly  recognized  as  the  exact  counterpart  in  every  particular — 
countenance,  cap,  clothes,  and  everything — of  the  man  I  had  seen 

nine  years  before  running  along  the  fence  at He  was  at  that 

time,  and  for  many  years  after,  in  Hlngland.  I  was  in  a  state  of 
terrible  nervousness,  wild  in  action  and  speech,  and  at  times  yelled 
vociferously.  The  following  Sunday  moniing  I  performed  a  war 
dance  in  the  rear  of  the  house,  which  amused  the  patients  very  much. 
A  strait- jacket  was  several  times  for  short  periods  placed  upon  me. 

Eventually  it  was  deemed  necessary  to   remove  me  to  another 

building,  and  keep  me  in  a  jacket  several  hours,  Drs , 

and  another,  and  two  attendants  standing  guard.  I  was  laid  upon  a 
bed.  Suddenly  a  demoniacal  spirit  seemed  to  possess  me.  With  a 
voice  loud  enough  to  resound  across  the  valley  it  damned  the  sun, 
moon  and  stars,  the  earth  and  sea.  and  all  that  therein  is,  charged 
God,  the  Father,  Son  and  Holy  Spirit  and  the  Virgin  Mary  with  the 
most  infamous  crimes,  damned  the  churches  and  all  that  dwell  therein, 
accused  the  doctors  as  frauds,  blasphemed  in  French  and  English, 
and  uttered  expressions  in  Latin,  (rreek,  Anglo-Saxon  and  Gaelic. 
This  continued  several  hours  despite  the  efforts  to  stop  it. 

The  word  used  that  had  afterwards,  perhajjs,  the  mo.st  terrifying 
effect  upon  me,  was  the  Greek  "apparaskuastotatos."  the  most  un- 
prepared possible,  used  by  Xenophon  in  the  Anabasis  to  describe  the 
confused  condition  of  the  Persian  Army  in  its  advance  upon  Greece. 
I  considered  it  was  intended  to  describe  my  physically  and  spiritually 
lost  condition. 

I  will  not  undertake  to  set  forth  the  conditions  of  my  brain  and 
general  condition,  except  as  indicated  by  the  symptoms  of  which  I 
gave  a  .sample. 

One  day  a  serious  (juestion  was  mentally  propounded  to  me,  in 
which  I  was  asked  as  to  certain  events  in  my  own  career:  "Was  it 
right?"  The  answer  was  in  each  instance:  ''No,"  concluding  with 
the  admission  that  the  judgment  of  CJod  upon  me  -was  just,  and 
daring  Him  to  do  it  is  damnedest. 

I  stated  while  in  the  camisole  that  I  was  doomed  to  infinity  upon 
infinity  of  punishment  throughout  eternity 

Standing  with  I)r one  Sunday  morning  on  the  piazza,  I 

told  him  that  I  was  responsible  for  the  fall  of  Adam  and  Eve,  and 
for  the  sins  and  woes  of  all  men  for  all  time. 

On  another  occasion  I  saw  the  whole  valley  filled  with  the  livnd, 
wriggling  mass  of  my  sins  in  the  form  of  a  cone,  the  top  of  which 
reached  to  the  heavens.     I  believed  I  was  Satan. 

At  another  time,  as  I  awoke  early  in  the  morning,  1  felt  a  change 
proceeding  in  the  brain  and  body,  and  was  impressed  with  the  idea 
that  my  nature  was  being  assimilated  to  that  of  a  hog,  and  that  it 
was  the  devil's  nature. 
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Another  morning  as  I  awoke  there  appeared  before  me.  as  though 
objectively,  a  disc  about  one  and  a  qviarter  feet  in  diameter,  perfectly 
black,  excepting  a  small  bright  segment  on  the  lower  edge,  which  I 
have  since  inferred  intimated  that  God  had  not  wholly  left  me. 

I  became  quieter  towards  the  first  of  January,  when  my  brother 
took  me  to  Brooklyn  on  a  five  days'  parole,  which  was  subsequently 
lengthened  to  March  ist,  when  I  was  brought  here. 

Dr 's  idea  had  been  to  give  me  as  much  exercise  as  possible, 

and,  consequently,  1  was,  for  the  most  part  by  two  attendants,  I  may 
say  dragged,  driven  and  beaten  up  and  down  steep  hills,  and  along 
roads  eight  or  ten  miles  a  day,  to  the  exhaustion  of  what  little  nervous 
force  I  had  left. 

I  believe  if  I  had  been  brought  here  at  first  and  strapped,  if  neces- 
sary, to  a  bed.  it  would  have  conserved  my  energies  and  promoted 
my  recovei*y,  and  saved  me  from  the  disgrace,  as  well  as  the  fatigue, 
of  being  maltreated  and  dragged  through  the  streets. 

On  my  arrival  here,  and  for  a  long  time  alter,  my  brain  felt  as 

though  it  rested  on  a   cold  slab  of  marble.     At and  at  home  a 

constant  change  proceeded  in  it.  which  continued,  I  think,  until  after 
I  reached  here,  by  which  I  conceived  I  was  being  thoroughly  demon- 
ized.  I  lost,  apparently,  all  nervousness,  and  thought  I  had  been 
fitted  for  infinite  and  eternal  tonnent,  believed  that  my  spiritual 
being  which  was  commensurate  with  my  physical  being  had  been 
transferred  to  another  region,  and  that  Satan  who  had  invested  me 
in  the  form  of  a  small  grayish  dragon  on  the  occasion  at  the  farm  and 

been  driven  out  at ,  had  re-invested  me;  that  my  skull  was 

his  residence  and  rendezvous  in  which  he  was  still  concocting,  and 
from  which  he  went  forth  occasionally  to  endeavor  to  perpetrate  his 
nefarious  designs  against  God's  kingdom;  that  this  was  an  elee- 
mosynary institution  to  the  care  and  protection  of  which  I  was  not 
entitled;  that  1  had  forfeited  all  rights,  human  and  divine;  that  the 

only  ones  so  far  let  into  the  secret  were  Dr ,  Gov.  Flower, 

and  some  of  the  State  authorities,  and  a  few  others;  that  1  was  liable 
at  any  time  to  be  transferred  to  Sing  Sing,  there  to  'be  chained  and 
imprisoned  for  one  thousand  years,  or  to  be  cast  into  the  "Mouth  of 
Hell."  in  the  Rilf  Mountains  in  Africa,  and  so  into  the  moulten  mass 
in  the  centre  of  tlie  earth,  there  to  abide  in  everlasting  solitude  and 
agony,  or  to  be  publicly  crucified,  head  downwards,  and  that  when  it 
was  found  that  death  wa^  impossible,  to  be  east  into  the  bottomless 
pit,  and  a  stone  rolled  over  it,  and  a  seal  put  upon  it;  that  thereupon 
it  wouUl  be  proclaimed  to  all  nations  and  demonstrated  that  Satan 
had  been  caugl:t  and  bound;  that  the  Jews,  heathen  and  all  people 
would  be  convinced  of  the  verity  of  the  Scriptures,  and  the  day 
would  arrive  in  which  every  man  who  should  call  upon  the  name  of 
the  Lord  would  be  saved,  and  the  millenium  would  with  such  rejoic- 
ing as  never  before  existed  on  earth  be  inaugurated,  with  the  rising 
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of  the  martyrs  from  the  dead,  and  with  all  its  characteristics,  inci- 
dents and  concomitants  in  fulfilment  of  the  prophecy.  When  Gov. 
Flower  visited  here  during  the  summer  of  1894,  as  he  looked  toward 
me,  he  happened  to  smile,  which  was  evidence  to  me  as  strong  as 
Holy  Writ  that  he  was  "dead  onto  me." 

I  believed  that,  as  Satan,  I  had  instigated  the  crucifixion  of  Christ; 
that  now  there  was  rejoicing  in  heaven  because  the  accu.ser  of  their 
brethren  was  cast  down;  that  now  had  come  the  day  of  salvation. 
I  was  conscience-stricken  as  to  the  unfaithful  discharge  of  my  duties 
as  husband,  father,  citizen,  and  member  of  society,  and  as  to  every 
act  of  ray  life.  I  saw  that  the  heavens  declared  the  glory  of  God, 
and  the  firmament  showed  His  handiwork,  and  the  wonders  of  creation 
dawned  upon  mc  with  somewhat  of  their  designed  revelation,  but  I 
was  rebuked  of  all  things.  My  wife  stood  next  to  the  Virgin  Mar>nn 
nobility,  and  my  children  were  exalted  vimong  the  redeemed.  I  was 
lower  than  the  beasts,  and  the  disgraced  one  of  the  universe.  I 
believed  that  my  personal  and  family  history  corresponded  exactly 
with  the  revelation  as  to  Satan ;  that  a  stone  was  to  be  tied  to  my 
neck,  and  I  cast  into  the  deepest  part  of  the  sea ;  that,  being  incapable 
of  death  and  bursting,  I  should  ascend  to  the  surface  as  the  seven- 
headed  and  ten-horned  dragon,  and  be  visible  at  times  to  mariners 
and  voyagers  on  the  i^ca. 

Deeming  that  I  was  so  irrevocably  doomed,  I  one  day  made  in  legal 
phraseology  what  purported  to  be  a  contract  with  the  Almighty, 
providing  in  sub.stance  that  in  consideration  that  he  would  cure  and 
save  all  men  I  would  suffer  the  consequences  of  all  their  sins,  so  that 
even  the  unrepentant  might  go  free,  and  I  subsequently  conceived 
as  patients  were  discharged  from  this  institution,  he  was  fulfilling  the 
contract  on  his  part.  I  considered  that  in  this  way  he  had  in  his 
infinite  wisdom  found  a  way  by  which  none  should  be  lost  except  me. 
I  believed  that  Christ  had  never  intended  to  include  me  in  His  redemp- 
tion plan.  Until  about  the  middle  of  last  February,  I  was  convinced, 
that  I  comprehended  within  me  the  trinity  of  evil,  Satan  and  the  Beast 
and  the  False  Prophet ;  that  I  had  been  cast  out  of  heaven  down  to 
the  earth  by  the  Archangel  Micliael  and  was  the  cause  of  all  death, 
labor  and  woe  not  only  upon  earth,  but  throughout  the  universe, 
wherever  Satan  may  have  wrought,  and  that  all  evil  spirits  were  my 
dupes.  I  conceived  that  God  and  all  celestial  and  terrestial  beings, 
all  the  fallen  angels  and  all  forces  natural  and  spiritual  were  arrayed 

against  me.     As  at so  here  I  was  convinced  that  I  had 

committed  the  sin  against  the  Holy  Ghost. 

In  the  winter  of  1S95  I  wrote  Mr that  there  had  occurred  in 

me  a  substitution  of  individualities;  in  other  words  that  I  was  the 
victim  of  complete  diabolical  possession,  and  doomed  to  infinite  and 
eternal  torment  in  the  flesh  upon  the  earth,  and  offered  to  surrender 
myself  to  the  District  Attorney  of  New  York  or  Kings  county,  or  to 
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any  power  or  authority,  to  be  tried  upon  the  charge  of  being  the  Anti- 
christ, and  upon  any  other  charge,  and  to  plead  guilty  to  all  true 
charges. 

You  once  said  that  if  you  had  a  dollar  for  each  of  my  delusions  you 
would  be  the  richest  man  r>n  earth.  I  affirm  that  there  was  in  this 
statement  no  exaggeration  whatever.  How  could  it  be  otherwise  as 
to  all  things  when  my  mental  and  spiritual  visions  were  so  distorted? 

I  would  like  to  present  my  physical  feeling  during  the  depressed 
period  here,  but  lack  the  language  of  analogies  to  do  it. 

I  suffered.  I  may  say.  no  pain,  but  my  body  was  an  awfully  dis- 
tressing burden,  and  appeared  to  fulfill  the  Scriptures:  "Ye  have 
become  as  brass  and  iron  and  copper.  I  will  break  you  in  pieces, 
and  cast  you  into  the  furnace  in  my  fury." 

I  was  in  a  physical,  as  well  as  mental  and  spiritual,  hell.  The  first 
symptom  of  recovery,  from  my  standpoint  of  view,  was  in  the  early 
part  of  this  year,  a  conscious  improvement  of  the  body,  which  ap- 
peared to  be  approaching  a  more  natural  condition.  The  stiapped 
feeling  of  the  head  became  gradually  relieved.  For  some  time  there 
were  alternations  of  improvement  and  depression,  until  finally  the 
depression  ceased. 

One  day  in  February  as  1  sat  in  the  westerly  day-room,  1  experi- 
enced for  a  few  minutes  what  occurred  to  me  as  a  natural  condition. 
I  reflected  that  God  had,  perhaps,  not  finally  forsaken  me,  when  I 
immediately  fell  back  into  the  old  slough.  On  two  or  three  occasions 
1  felt  for  short  periods  motions  of  gratitude  toward  God.  One  Sun- 
day evening  in  the  latter  part  of  the  month  I  had.  after  smoking,  a 
terrible  attack  in  which  I  was  as  sure  as  that  the  sun  shines  that  I 
was  Satan  and  the  Beast  and  the  False  Prophet,  the  trinity  of  evil  of 
the  Apocalypse.  The  resolution  then  came  to  me  to  cease  the  habit 
of  smoking.  The  next  day  I  was  more  comfortable.  I  may  have 
taken  in  all,  at  intervals  of  a  day  or  two  afterwards,  a  dozen  puffs  of  a 
pipe,  but  soon  lost  all  desire  for  smoking.  I  think  if  I  had  at  once 
obeyed  your  direction  to  cease  smoking,  my  recovery  would  ha ve  been 
hastened,  but  it  might  have  been  necessary  to  furnish  me  with 
wrought  iron  nails  or  something  similar,  to  bite  the  heads  off  in 
my  agony. 

The  following  (I  think)  Wednesday  night  as  I  retired  I  had  another 
attack.  My  body  felt,  if  such  a  simile  can  express  it,  like  a  dried 
husk,  in  which  there  was  nothing  useful  or  salvable.  The  feeling 
was  distressing  in  the  extreme.  I  concluded  to  resume  prayer  to 
God.  In  my  pleadings  with  Him,  I  promised  implicit  faith  in  the 
Scriptures  as  His  revealed  will,  that  they  declared,  "If  any  of  you 
lack  wisdom  let  him  ask  of  God  that  giveth  to  all  men  liberally  and 
upbraideth  not;"  that  Jesus  had  said,  if  a  son  ask  of  his  father  bread 
will  he  give  him  a  stone ;  if  ye,  then,  being  evil,  know  how  to  give 
good  gifts  unto  your  children,  how  much  more  shall  your  Father  which 
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is  in  Heaven  give  good  things  to  them  who  ask  Him.  I  urged  my 
ignorance  and  deplorable  physical  and  spiritual  state,  and,  citing 
these  and  like  authorities  as  I  would  decisions  of  a  court  of  last  resort, 
I  claimed  their  fulfilment  on  my  behalf.  There  being  no  apparent 
response  after  repeated  entreaties,  I  further  entreated  that,  if  my 
faith  were  lacking,  the  requisite  faith  should  be  given  me.  I  appre- 
hended that  the  only  spiritual  power  1  had  was  to  ask  for  what  I 
conceived  necessary. 

A  week  or  so  after,  Sunday  morning.  I  seated  myself  in  a  rocking 
chair  near  the  door  leading  into  Annex  No.  i,  feeling  more  composed, 
and  intended  to  remain  as  quiet  as  possible.  I  began  to  reflect  upon 
God,  His  fatherhood.  His  love  as  manifested  in  Christ  and  in  creation 
and  upon  kindred  subjects,  when  suddenly  there  came  to  me  such 
wonderful  and  glorious  conceptions,  such  exaltation  and  rejoicing  and 
blessedness  as  I  had  never  even  conceived  of.  The  whole  heavens  and 
the  whole  earth  seemed  to  burst  forth  into  praise  and  thanksgiving.  I 
perceived  and  felt  the  fatherhood  and  love  of  God,  the  efficacy  of 
Christ's  atonement  for  my  .sins  and  the  sins  of  every  man,  and  was 
assured  and  have  never  since  doubted  that  the  prodigal  was  then  and 
there  received  with  infinite  blessings  by  his  Heavenly  Father. 

As  you  passed  through  to  the  Annex  with  Mr you  greeted 

me  with  a  '^Good  morning,  Mr "  and,  turning  to  the  attendant, 

said  with  manifest  pleasure,  "the  sight  of  that  man's  countenance 
will  make  me  happy  all  day."  I  perceived  that  God  had  not  only 
made  me  happy,  but  had  already  used  me  to  promote  the  joy  of  others. 

That  Sabbath  I  shall  never  forget,  for  I  was  without  the  least  appar- 
ent effort  on  ray  part,  the  theatre  of  "Glorias  in  Excelsis,"  and  most 
wonderful  and  glorious  revelations.  There  were  recitals  of  part  of 
the  103d  Psalm,  *•  Bless  the  Lord,  O  my  Soul,  and  all  that  is  within 
me  bless  His  holy  name.  Bless  the  Lord,  O  my  Soul,  and  forget  not 
all  His  benefits:  who  forgiveth  all  thine  iniquities;  who  healeth  all 
thy  diseases ;  who  redeemeth  thy  life  from  destruction ;  who  crowneth 
thee  with  loving  kindness  and  tender  mercy ;  who  satisfieth  thy  mouth 
with  good  things;  so  that  thy  youth  is  renewed  like  the  eagle's;" 
and  of  the  23d  Psalm,  "The  Lord  is  my  Sheperd;  I  shall  not  want. 
He  maketh  me  to  lie  down  in  green  pastures ;  He  leadeth  me  beside 
still  waters.  He  restoreth  my  soul ;  He  leadeth  me  in  the  paths  of 
righteousness  for  His  name's  sake.  Yea.  though  I  walk  through  the 
valley  of  the  shadow  of  death,  I  will  fear  no  evil ;  for  thou  art  with 
me ;  thy  rod  and  thy  staff  they  comfort  me.  Thou  preparest  a  table 
before  me  in  the  presence  of  mine  enemies;  thou  anointest  my  head 
with  oil — my  cup  runneth  over.  Surely  goodness  and  mercy  shall 
follow  me  all  the  days  of  my  life." 

I  rea.soned  that  if  the  love  and  wisdom  of  God  were  sufficient  for 
my  salvation,  then  no  man  need  despair,  and  that  He  saw  something 
salvable  in  every  one,  however  impregnated  with  iniquity,    I  rejoiced 
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in  the  fatherhood  of  God  and  the  brotherhood  of  man.  But  my  stay 
upon  the  Mount  of  Transfiguration  was  soon  to  terminate,  and.  like 
Peter,  James  and  John.  1  had  not  far  to  go  to  meet  hinatics  at  its  base. 

I  have  since  had  no  recurrence  of  delusions.  I  am  firmly  convinced 
of  the  fact  of  the  new  birth  as  taught  by  the  Lord  Jesus,  and  of  the 
essential  verity  of  the  Holy  Scriptures.  Verities  resisting  in  concep- 
tion merely  have  now  possessed  my  whole  being,  and  God's  omni- 
science and  superintending  care  and  love  have  been  demonstrated. 
I  have  wept  over  the  ambitious,  blinded,  foolish  boy  wending  his  devious 

gaths  to  two  asylums,  but  I  rejoiced  in  the  glorious  consummation. 
[y  trial  has  been  longer  and  severer  than  at "  When  the 

unclean  spirit  is  gone  out  of  a  man,  he  walketh  through  dry  places 
seeking  rest;  and  finding  none,  he  saith,  I  will  return  mto  my 
house  whence  I  came  out  And  when  he  cometh,  he  findeth  it  swept 
and  garnished.  Then  goeth  he  and  taketh  to  him  seven  other  spirits 
more  wicked  than  himself;  and  they  enter  in  and  dwell  there,  and 
the  last  state  of  that  man  is  worse  than  the  first." 

I  present  the  foregoing  from  the  ocean  of  my  experience  as  a  sample 
of  some  of  its  ingredients.  If  I  were  opposing  counsel  regarding  it 
as  a  testimony,  I  should  move  the  court  to  strike  out  parts  of  it  as 
irresponsible.  If  still  mad,  I  think  that,  like  Hamlet,  it  is  but  nor' 
nor'  west,  and  that  when  the  wind  blows  southerly  I  can  tell  a  hawk 
from  a  hand -saw. 

I  trust  that  this  is  the  last  time  I  shall  have  occasion  to  use  the 
pronoun  *•  I  "  so  frequently  in  so  short  a  space. 

You  persistently,  against  my  contention,  predicted  my  recovery,  to 
the  great  encouragement  of  my  wife,  family  and  friends,  and  are 
entitled  to  judgment  in  your  fa\^r  with  costs  and  the  extra  allowance 
of  costs  permissible  by  statute  in  difticult  and  extraordinary  cases. 

It  is  with  some  difiiculty  I  have  unlocked  the  storehouse  of  memory, 
held  up  in  consciousness  and  presented  such  singular  experiences,  as 
matters  for  the  most  part  of  a  healthful  nature  now  engross  my  at- 
tention. I  am  profoundly  grateful  not  only  to  God,  but  to  all  His 
servants,  in  my  physical,  mental  and  spiritual  regeneration. 

I  close  this  imperfect  narrative  with  Faber's  hymn: 

"  There's  a  widentss  in  God's  mercy, 

Like  the  widcness  of  the  sea ; 
There's  a  kindness  in  His  justice 

Which  is  more  than  liberty. 

' '  There  is  welcome  for  the  .sinner. 

And  more  graces  for  the  good ; 
There  is  mercy  with  the  Savior, 

There  is  healing  in  His  blood. 

'•  For  the  love  of  God  is  broader 

Than  the  measure  of  man's  mind; 
And  the  heart  of  the  Eternal 

Is  most  wonderfuUv  kind. 

"  If  our  love  were  but  more  simple, 
We  should  take  Him  at  His  word; 
And  our  lives  would  be  all  sunshine 
In  the  sweetness  of  our  Lord." 


VISITING  IN  HOSPITALS  FOR  THE  INSANE. 

By  R.  M.  Elliott,  M.  D., 

Medical  Superintendent,  Long  Island  State  Hospital,  Brooklyn. 

Visiting  in  hospitals  for  the  insane  is  an  element  which 
demands  not  a  small  proportion  of  the  time  and  attention 
of  medical  officers,  time  which,  in  many  instances,  might 
be  spent  more  profitably  some  other  way. 

Two  sets  of  people  are  included  under  the  head  of  gen- 
eral visitors — those  who  are  not  relatives  or  friends  of 
patients,  the  so-called  ^*  curiosity  seekers,"  and  those  who 
are  relatives  or  friends. 

Every  one  is  familiar  w^ith  the  ways  and  manners  of  the 
former.  ''  Let  us  see  the  violent  ones? "  **  Is  that  one  dan- 
gerous?" *'What  is  his  mania?"  '*  Is  she  incurable?"  etc., 
are  expressions  familiar  to  all  employed  in  public  hospitals 
for  the  insane.  Visitors  of  this  kind  should  be  excluded  as 
much  as  possible,  and  when  admitted  at  all,  restricted 
to  a  small  area  of  the  building  and  not  given  access  to 
the  disturbed  wards.  They  should  be  kept  moving  and 
a  strict  reticence  obser\''ed  on  the  part  of  the  officer  accom- 
panying them,  so  far  as  anything  appertaining  to  any 
patient's  condition  is  concerned. 

Visiting  by  relatives  or  friends  of  patients  is  of  course 
an  entirely  different  matter,  and,  in  most  cases,  is  to  be 
encouraged,  within  certain  limits,  rather  than  dei)recated. 
Rules  governing  this  class  of  visitors  vary  at  different  hos- 
pitals, as  do  also  facilities  for  their  reception.  It  is  the 
policy  of  some  to  have  them  shown  to  a  reception  room 
and  the  patient  brought  there  from  the  ward,  and  of  others 
to  conduct  them  directly  to  the  ward  where  the  patient 
is,  regardless  of  its  character  or  location.  Each  has  its 
advantages  and  disadvantages. 

It  can  not  be  denied  that  considerable  prejudice  still  ex- 
ists in  the  minds  of  the  general  public  as  regards  the  treat- 
ment of  the  insane,  although  not  to  the  extent  that  it  did 
formerly.  The  public  press  is,  perhaps,  in  a  large  measure 
to  blame  for  this,  especially  those  publications  of  the  type 
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alluded  to  by  Dickens,  which  he  termed  the  **Xew  York 
Sewer"  and  the  '*  The  Rowdy  Journal,"  publications  which 
never  fail  to  associate  cells,  padded  rooms  and  strait- 
iackets  with  institutions  for  the  insane. 

Visiting  is  undoubtedly  one  of  the  best  media  through 
which  to  correct  public  sentiment.  Where  friends  are 
shown  into  a  reception  room  in  or  near  the  administrative 
department  and  not  permitted  to  see  that  part  of  the  build- 
ing where  the  patient  actually  lives,  they  are  apt  to  go 
away  entertaining  apprehensions  for  which  there  is  in 
reality  no  ground,  whereas  if  they  were  taken  directly  to 
the  apartment  of  the  patient  and  given  an  opportunity  to 
inspect  the  ward  and  its  accommodations,  prejudice  is 
often  removed. 

But  there  are  evils  attending  the  latter  method.  It  is 
necessary  in  many  cases  to  maintain  a  close  supervision 
over  visitors  as  well  as  patients.  This  can  not  be  done  as 
effectively  when  they  are  scattered  through  the  wards  and 
rooms.  There  is  a  tendency  on  the  part  of  some  to  fur- 
nish patients  with  articles  which  they  should  not  have, 
such  as  matches,  knives,  scissors,  spirituous  liquors,  etc., 
and  to  obtain  signatures  to  legal  or  other  documents,  when 
not  consistent  with  the  best  interests  of  the  patient. 
Sexual  relations  may  occur  between  man  and  wife,  and 
women  have  been  known  to  become  pregnant  while  under 
the  care  of  a  hospital.  Then,  too,  the  exciting  influence 
of  strangers  upon  patients  of  the  disturbed  class  demands 
that  certain  wards  should  be  closed  even  to  relatives. 

On  Christmas  day  of  1895  a  man  came  to  the  Brooklyn 
department  of  the  Long  Island  State  Hospital  to  visit  his 
wife  who  was  suffering  from  sub-acute  mania.  He  had 
been  in  the  habit  of  visiting  her  at  intervals  of  two  or  three 
weeks  for  several  months,  and  as  usual  was  allowed  to  enter 
the  ward  where  she  was.  They  took  seats  in  a  single  room 
but,  in  accordance  with  requirement,  the  door  was  kept 
open.  A  few  minutes  later  the  report  of  a  revolver  was 
heard  and  the  patient  ran  out  and  down  the  ward.  An 
attendant  who  was  standing  only  a  few  feet  from  the  door 
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of  the  room  at  once  approached  and  as  she  did  so  a  second 
shot  was  fired.  The  man  had  shot  himself  in  the  head  and 
died  within  twenty-four  hours.  The  first  shot  was  aimed 
at  the  patient  who  received  only  a  scalp  wound  however, 
but  which  was  followed  by  intense  inflammation  and  suppu- 
ration, several  weeks  elapsing  before  the  wound  finally 
healed.  A  fact  worthy  of  mention  in  connection  with  this 
is,  that  her  mental  symptoms  cleared  up  almost  immedi- 
ately after  she  was  shot,  and  she  was  subsequently 
discharged  recovered. 

On  another  occasion  a  woman,  afflicted  with  melancholia, 
was  visited  by  her  husband,  who  brought  some  delicacies 
for  her  and  a  table  knife  to  use  in  eating  them.  He 
neglected  to  take  the  latter  away,  and  it  was  concealed  by 
the  patient.  She  attempted  suicide  the  following  night 
by  cutting  her  throat. 

The  extent  of  visiting  differs  greatly  in  different  hospi- 
tals of  like  capacity,  the  controlling  influence  being  the 
location  of  the  institution  and  its  accessibility.  At  Brook- 
lyn visiting  days  are  Sundays  and  Wednesdays.  The 
average  number  of  visitors  on  Sundays  is  400  and  on  Wed- 
nesdays 200.  They  are  required  to  obtain  a  pass  from  a 
medical  officer  before  being  admitted  to  the  ward,  and  their 
visit  is  recorded  in  a  book  kept  for  the  purpose.  The 
number  of  patients  is  1,300,  almost  all  of  whom  are  resi- 
dents of  Brooklyn.  The  buildings  are  antiquated,  each 
ward  consisting  of  a  corridor  running  through  the  centre 
with  rooms  on  both  sides.  In  modem  buildings  with  their 
day  rooms,  dormitories,  and  congregate  dining  rooms,  it 
is  obvious  that  better  supervision  can  be  maintained  over 
both  patients  and  visitors  and  such  irregnlarites  as  referred 
to  above  detected  more  readily.  Discrimination  should 
be  made  in  this  matter,  but  where  there  are  so  many 
coming  at  the  same  time  it  is  difficult  to  make  exceptions. 


SOME    GENERAL    CONSIDERATIONS    ON    THE 
METHODS    OF    INVESTIGATING    AUTO- 
TOXIC   DISEASES. 

By  Phcebus  A.  Levene,  M.  D  , 

Associate  in  Physiological  Chemistry,  Pathological  Institute  of  the  New  York 

State  Hospitals. 

That  all  living  organisms  are  manufacturing  toxic  sub- 
stances, poisons,  every  moment  of  our  lives,  in  a  state  of 
health  or  disease,  is  a  very  well  established  fact;  that  these 
auto-toxines  are  frequently  the  causes  of  different  diseases 
is  admitted  by  every  medical  authority.  It  is  not  my  object 
to  discuss  the  conditions  under  which  the  toxines  manu- 
factured in  the  organism  in  a  state  of  health  cease  to  be 
indifferent  to  functions  of  the  organism,  cause  different 
diseases,  nor  do  I  desire  to  discuss  the  conditions  under 
which  poisons  abnormal  in  quantity  or  quality  are  formed 
in  the  organism  and  thus  again  give  origin  to  different 
diseases. 

Many  of  these  questions,  and  particularly  the  great 
importance  of  the  relation  of  auto-intoxications  to  the 
production  of  mental  and  nervous  diseases,  have  been 
discussed  in  a  previous  issue  of  this  Journal  by  Van 
Gieson.* 

Basing  his  interpretations  of  neural  auto-intoxications 
upon  objective  studies  of  the  ganglion  cell,  rather  than 
upon  the  more  purely  theoretical  and  at  present  rather 
vague  considerations  which  students  of  mental  disease  are 
often  constrained  to  put  forth  in  lieu  of  no  explanation  of 
the  cause  of  many  forms  of  insanity,  this  writer  presents 
a  definite  and  tangible  ground  for  the  importance  of  auto- 
intoxications in  the  production  of  neural  disease  in 
demonstrating  and  interpreting  the  morphological  changes 
in  the  nerve  cell  induced  by  the  actio?i  of  auto-toxijies.  This 
observer  shows  that  the  nervous  system  is  the  most 
sensitive  of  all  of  the  body-tissues  to  toxic  substances  in 

*  The  Toxic  Basis  of  Neural  Diseases,— Remarks  on  the  Relation  of  the  Auto- 
intoxications to  Neural  Diseases.     St.\TE  Hospitai^  BULLETIN,  Vol.  I,  No.  4. 
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general;  that  the  auto- poisons,  in  common  with  other  toxic 
substances,  produce  acute  or  chronic  parenchymatous 
degeneration  of  the  nervous  system  as  in  other  parts  of  the 
body,  or,  as  he  specifically  terms  the  process,  cytolysis  and 
cytoclasis  of  the  nerve  cells.  Furthermore,  while  the 
morphological  changes  in  the  nerve  cells  due  to  auto- 
poisons  are  not  characteristic  nor  essentially  different  from 
the  action  of  other  classes  of  poisons,  Van  Gieson  out- 
lines a  method  of  identifying  auto-toxic  disease  from  the 
morphological  standpoint  by  the  process  of  elimination  of 
the  action  of  the  several  other  classes  of  pathogenic  sub- 
stances, since  these  have  certain  specific  and  tangible 
characteristics  not  present  in  the  auto-poisons.  At  the 
same  time  he  insists  on  the  value  of  the  correlation  of 
morphological  studies  with  the  methods  of  investigation 
from  the  standpoint  of  physiological  chemistry. 

These  views  constitute  a  very  important  impetus  to  an 
advance  step  in  the  study  of  auto- intoxications,  for  hitherto 
we  have  had  but  little  positive  knowledge  of  the  morpho- 
logical changes  due  to  auto-toxic  substances,  or  at  the 
most  no  such  comprehensive  interpretation  of  changes  in 
the  nerve  cell  associated  with  auto-intoxications  as  given 
in  Van  Gieson 's  paper. 

It  is  not,  however,  my  purpose  to  include  this  method 
of  investigating  auto- intoxication  from  the  morphological 
standpoint  combined  with  the  process  of  excluding  the 
presence  of  other  classes  of  pathogenic  poisons  but  to  limit 
myself  to  the  present  methods  of  detecting  the  auto-intoxi- 
cations or  the  toxines  causing  different  diseases  from  the 
standpoint  of  physiolo^^ical  chemistry. 

But  before  describing  the  chemical  and  experimental 
methods  of  detecting  auto-intoxications,  it  will  be  useful  to 
indicate  brief! 3-  the  scope  of  research  in  the  mentioned  line. 

Do  our  present  methods  directl}'  prove  the  causation  of 
certain  diseases  by  certain  toxines  manufactured  in  the 
organism  under  certain  conditions?  Can  any  disease  be 
reproduced  by  toxines  found  in  the  organism  or  elimination 
by  it  during  the   disease?     Or  does  the   analysis   under 
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present  methods  only  give  lis  sufficient  ground  to  presume 
that  certain  diseases  are  due  to  accumulation  or  hyperpro- 
duction  in  the  organism  of  normal  toxines,  or  to  the 
formation  in  the  organism  of  some  toxines  absent  from  it 
in  a  state  of  health? 

A  correct  answer  to  this  question  is  clearly  of  great 
importance  to  those  who  intend  to  direct  their  research 
to  the  field  of  auto-intoxications.  He  who  attempts  to 
reproduce  a  disease  by  toxines  present  or  eliminated  by  the 
organism  during  a  disease  will  probably  be  discouraged, 
and  most  likely  fail,  and  still  all  medical  authorities  at 
present  do  acknowledge  auto-intoxication  as  the  cause 
of  many  diseases. 

The  idea  of  auto-intoxication  was  first  expressed  in  con- 
nection with  the  nervous  symptom-complex  occurring 
during  Bright's  disease,  and  known  as  uraemia.  Urine 
has  always  been  considered  toxic  and  uraemia  presents 
certain  symptoms  coinciding  every  time  with  retention 
of  urine. 

But,  evident  as  the  case  was  a  priori,  the  adherents  of 
the  chemical  theory  of  uraemia  always  failed  to  find  a  single 
substance  present  in  normal  urine  that  could  be  held 
responsible  for  all  the  symptoms  of  uraemia. 

Urea  was  the  first  to  be  considered  as  the  agent  causing 
the  symptoms  of  uraemia.  And,  indeed,  the  blood  and 
tissues  of  ura^mic  patients  contain  considerably  more  urea 
than  those  of  normal  individuals. 

However,  urea  has  never  been  found  in  quantities  actu- 
ally sufficient  to  kill  an  individual.  In  cases  where  urea 
was  injected  in  the  blood  after  nephrectomy,  so  as  to 
prevent  its  elimination,  death  did  not  occur  sooner  than 
after  a  simple  nephrectomy. 

The  theory  of  urea  was  thereupon  modified  by  Frerichs, 
who  held  that  the  urea  accumulated  in  the  organism  is 
being  decomposed  into  ammonium  carbonate,  which  is 
the  cause  of  all  the  nervous  symptoms  known  as  uraemia. 
But  that  salt  was  never  found  in  the  organism  in  quantities 
sufficient  to  produce  death,  and  on  the  other  hand   the 


levene:  investigation  of  auto-toxic  diseases.    347 

symptoms  produced  by  ammonium  carbonate,  when  in- 
troduced in  an  organism  in  really  toxic  doses,  are  entirely 
different  from  those  of  uraemia.  And  then,  as  Pashutin 
remarks,  nephrectomy  or  ligation  of  the  ureters  causes 
death  also  among  birds,  who  do  not  produce  any  urea  at  all. 

Further,  there  was  not  a  single  constituent  of  normal 
urine,  organic  or  inorganic,  that  was  not  considered  by 
some  author  as  the  cause  of  uraemia. 

But  none  of  them  was  ever  found  in  uraemic  patients  in 
quantities  sufficient  to  produce  death  and  none  of  them, 
when  injected  in  really  toxic  doses,  cpuld  reproduce  all 
the  symptoms  of  uraemia.  Later,  when  the  research  of 
animal  alkaloids  so  greatly  engaged  the  minds  of  many 
medical  authorities,  and  when  Gabriel  Pouchet  discovered 
also  alkaloids  in  the  normal  urine,  many  ascribed  the 
most  important  role  to  these  agents,  but  the  arguments 
used  in  criticism  of  the  other  theories  apply  with  equal 
force  to  that  of  the  alkaloids. 

Injections  of  all  the  organic  substances  of  urine  and 
even  of  urine  i?t  toto  also  failed  to  reproduce  the  entire 
symptom-complex  of  uraemia. 

The  question  then  arises:  If  we  failed  to  discover  a 
poison  or  a  sum  of  poisons  reproducing  uraemia,  have  we 
any  ground  or  reason  to  assume  auto -intoxication  as  the 
cause  of  that  disease? 

That  we  have  it,  was  proved  by  the  experiments  of 
Bouchard,  which  show  that  the  urine  of  uraemic  individuals 
is  considerably  less  toxic  than  that  of  normal  individuals. 

Why  this  is  so,  is  easily  understood.  Some  toxic  sub- 
stances usually  eliminated  by  the  kidneys  are  being  accu- 
mulated in  the  organism  and  cause  nervous  attack  known 
as  uraemia. 

Just   what    the   substances    are   is   very   hard   to   say. 
Bouchard  says  that  uraemia  is  a  mixed  poisoning  **  «^/  by 
urhie    (as  it  is  being  inaptly  called)  but  by  what  should 
have  become  urine. " 

That  is  very  true,  though  it  seems  to  me  that  even 
Bouchard  does  not  ascribe  sufficient  importance  to  the 
determination  of  uraemia. 
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His  definition  seems  to  imply  that  uraemia  is  caused  by 
constituents  of  urine,  which,  instead  of  being  normally 
eliminated  by  the  kidneys,  are  retained  in  the  tissues. 

That  of  course  is  true,  but  only  partly  so.  Some  of  the 
substances  accumulated  in  the  organism  are,  of  course, 
the  same  as  they  appear  after  elimination  in  the  urine,  but 
there  may  also  be  some  substances  that  are  transformed 
by  normally  working  kidneys  before  elimination.  When 
the  function  of  the  kidney  deviates  from  the  normal,  these 
substances  remain  unchanged  and  are  probably  of  a  nature 
that  cannot  be  eliminated  by  the  kidneys. 

I  mention  all  this  not  without  purpose.  There  may 
also  be  other  cases;  there  may  be  cases  where  toxicity  of 
the  urine  is  increased,  where  peculiar  toxines  are  detected 
in  the  urine,  but  our  attempts  to  reproduce  the  disease 
with  those  toxines  meet  with  complete  failure.  And  that 
is  the  case  in  a  good  many  infectious  diseases  where 
peculiar  alkaloids  were  detected  in  urine,  but  none  of 
these  alkaloids  gave  a  reproduction  of  the  disease. 

Are  we  justified  in  admitting  in  such  cases  that  the 
disease  is  due  to  a  toxic  agent?  We  are,  as  the  abnormal 
toxine  present  in  the  urine  may  not  be  exactly  the  one 
present  in  the  tissues,  it  may  be  transformed  before  elim- 
ination, but  its  presence  in  the  urine  indicates  the  presence 
in  the  organism  of  morbid  products  though  of  another 
nature  than  the  ones  detected  in  the  urine. 

I  may  mention  here  one  fact  which  ought  to  be  of  great 
interest  to  students  of  mental  and  nervous  disease.  If  so 
far  all  the  attempts  to  reproduce  a  disease  by  the  alkaloids 
or  other  toxines  eliminated  by  the  organism  as  products  of 
normal  disassimilation  of  tissues,  or  bv  the  toxines  elimin- 
ated  only  in  morbid  conditions,  have  been  unsuccessful, 
it  was,  nevertheless,  established  that  all  the  toxines 
mentioned  attack  the  nervous  system  and  that  the  symp- 
toms they  produce  are  all  nervous  symptoms.  And, 
therefore,  if  some  may  yet  doubt  that  all  the  symptoms  of 
a  certain  disease  are  due  to  intoxications,  it  is  almost 
beyond  doubt  that  the  nervous  symptoms  accompanying 
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the  other  general  disease  are  the  result  of  abnormal 
products  of  disassimilation  circulating  in  the  organism. 

And  another  justified  conjecture  is  that  in  the  diseases 
where  the  other  organs  are  apparently  sound,  where  no 
organic  changes  can  be  detected  even  in  the  nervous  sys- 
tem, and  where  all  the  symptoms  are  of  nervous  origin, 
that  in  such  diseases  the  causes  of  all  the  symptoms  are 
some  substances  of  morbid  disassimilation  circulating  in 
the  organism. 

And  so  we  have  to  admit  that  the  auto-intoxication  may 
be  the  cause  of  certain  diseases  even  if  we  fail  to  find  a 
chemical  substance  capable  of  reproducing  all  the  symp- 
toms of  the  disease,  and  that  this  supposition  is  based 
chiefly  on  the  explanation  of  the  nervous  symptoms  in 
general  diseases,  and  of  the  entire  symptom-complex  of 
many  nervous  diseases. 

We  may  now  proceed  to  discuss  the  methods  for  de- 
tecting the  presence  in  the  tissues  of  abnormal  products 
(in  quantity  or  quality)  of  disassimilation,  or  any  other 
auto-toxines. 

We  said  that  the  method  was  first  given  by  Bouchard. 
He  proved  that  the  normal  urine  possesses  a  certain  tox- 
icity. He  proved  that  every  kilogr.  of  human  organ- 
ism is  manufacturing  in  twenty-four  hours  toxic  material 
enough  to  kill  four  hundred  and  sixty-four  gr.  of  test 
animal.  This  is  called  the  urotoxic  coefficient.  It  is  de- 
termined by  finding  out  first  the  amount  of  urine  (num- 
bers of  c.c.)  necessary  to  inject  for  each  kilogr.  of 
a  rabbit  into  its  blood  in  order  to  cause  death.  Knowing 
further  the  total  amount  of  urine  eliminated  by  the  indi- 
vidual in  twenty-four  hours,  and  the  weight  of  the  organ- 
ism, it  is  easy  to  figure  out  the  coefficient.  Deviations 
from  this  coefficient  in  one  direction  or  another  show 
either  that  some  normal  toxic  substances  are  detained  in 
the  organism  or  that  more  toxic  substances  are  eliminated 
than  normally. 

However,  it  is  not  sufficient  to  take  only  a  single  por- 
tion of  urine  at  any  time  of  the  day  to  infer  from  it  the 
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total  amount  of  toxic  substances  formed  in  the  organism. 
In  such  cases  two  different  samples  may  prove  of  differ- 
ent toxicity  simply  on  account  of  different  sp.  gr. 
of  the  urine,  and  this  again  might  depend  on  different 
conditions  under  which  the  urine  has  been  eliminated,  as, 
for  instance,  the  quantity  of  fluid  previously  consumed. 
And  so  the  first  requisite,  in  order  to  judge  of  the  amount 
of  the  toxine  eliminated  by  the  organs,  is  to  collect  the 
whole  urine  for  twenty-four  hours. 

But  does  the  urotoxic  coefficient  in  itself,  not  consider- 
ing other  conditions,  indicate  the  amount  of  toxic  substance 
left  behind  the  barrier  of  the  kidneys  in  the  tissues?  To 
answer  that  question  we  must  evidently  first  consider 
to  what  the  toxicity  of  the  urine  is  due.  Bouchard  found 
different  substances  of  an  organic  and  inorganic  nature, 
seven  in  number,  with  different  toxic  properties,  in  some 
even  with  antagonistic  properties. 

All  the  substances  separated  by  Bouchard  are  products 
of  normal  disassimilation  of  tissues.  But  the  animal 
metamorphosis  might  be  diminished  in  the  simple  case  of 
diminished  ingestion  of  food.  We  shall,  therefore,  find 
less  **  urotoxics,"  as  Bouchard  calls  them,  in  the  cases 
where  the  patient  is  consuming  less  food  than  a  normal 
individual,  no  matter  whether  he  is  doing  so  through  the 
nature  of  his  disease  or  for  other  reasons. 

And  if  we  still  intend  to  find  the  influence  of  the  morbid 
process  on  the  urotoxicity,  we  have  to  compare  the  results 
not  with  the  normal  urotoxic  coefficient  but  with  the  co- 
efficient of  a  normal  individual  consuming  the  same 
amount  of  food. 

And  not  only  the  quantity  of  food  has  to  be  taken  in 
consideration  but  also  the  chemical  nature  of  it.  One  food 
may  be  richer  than  another  in  inorganic  substances,  let  us 
say  potassium  salts,  and  the  urine  of  course  will  eliminate 
more  K  salts  and,  therefore,  be  increased  in  its  toxicity. 
It  is,  of  course,  understood  that  the  food  might  contain 
some  toxic  substances,  and  those  being  eliminated  by  the 
urine   will   increase   its   toxicity.     Or  a   patient  may  be 
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taking  some  drugs  that  are  eliminated  by  the  urine  and 
thus  change  its  toxicity. 

Thus  the  first  condition  considered  in  explanation  of  the 
results  of  the  determination  of  the  urotoxic  coefficient,  is  the 
nature  and  quantity  of  the  food  ingested. 

Further,  we  saw  that  the  toxicity  of  the  urine  depends 
upon  a  sum  of  substances — and  every  substance,  after  the 
determination  of  Bouchard,  possesses  a  different  degree 
of  toxicity.  We  can,  therefore,  easily  understand  that  the 
total  toxicity  might  remain  unchanged  while  the  relation 
between  different  constituents  might  be  very  unusual. 
Let  us  take  a  crude  example.  According  to  Bouchard,  the 
proportional  toxicity  of  the  mineral  substances  of  the  urine 
is  114  ^^^  o^  ^^^  organic  substance  \l\.  Or,  to  express  in 
round  figures,  the  relation  between  the  toxicity  of  the 
mineral  and  organic  substances  is  about  5  to  4.  It  is  not 
improbable  that  cases  may  be  found  where  the  amount  of 
mineral  substances  is  increased  and  that  of  the  organic 
diminished,  let  us  say,  in  proportion  of  7  to  2,  the  total 
toxicity  remaining  the  normal.  In  such  a  case  we,  of 
course,  may  presume  an  accumulation  of  products  of 
metabolism  in  the  organism,  as  it  is  clear  that  the  increased 
amount  of  mineral  salts  in  the  urine  would  indicate  an 
increased  disintegration  of  the  tissues  of  the  organism. 
The  subnormal  amount  of  organic  matter  in  the  urine 
would  indicate  the  retention  in  the  organism  of  the  organic 
rest  of  disassimilation  of  tissues,  and  we  may  under  such 
conditions  infer  the  presence  of  auto-intoxication  even  if 
the  urotoxic  coefficient  remains  normal,  and  vice  versa. 

But  why  then  determine  the  urotoxic  coefficient  at  all? 
Why  not  simply  determine  the  proportions  of  the  different 
constituents?  We  actually  could  do  so  if  the  chemical 
nature  of  all  the  substances  in  the  urine  were  known. 
Unfortunately  they  are  not,  and  we  have  to  recur  to  the 
physiological  experiment.  And  as,  on  the  other  hand,  the 
same  physiological  effect  might  be  obtained  under  different 
conditions,  we  have  as  much  as  possible  to  aid  the  explana- 
tion of  the  result  of  the  physiological  experiment  by 
chemical  analysis. 
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The  latter  is  important  in  order  to  understand  the  mor- 
bid process  causing  the  accumulation  or  hyperproduction 
of  toxic  substances  in  the  organism. 

What  takes  place  may  be  only  a  higher  decomposition 
of  tissues,  i.  e. ,  a  simple  increase  of  the  combustion,  and 
in  that  case  we  would  expect  to  find  a  higher  sp.  gr. 
and  a  higher  percentage  of  the  normal  constituents  of  the 
urine;  or,  on  the  other  hand,  the  morbid  process  may 
consist  of  some  deviation  of  the  normal  metamorphosis  of 
tissues.  For  instance,  the  combustion  will  not  go  so  far  as 
to  form  the  final  product  of  disassimilation  urea,  and  in 
such  case  we  will  find  the  amount  of  the  intermediate 
N-containing  substances  increased.  Or  there  may  appear 
some  N-free  organic  substances  normally  absent.  They 
may  be  of  a  chemical  nature  known  to  us  as  glucose, 
aceton,  fatty  acids,  etc.,  or  of  a  nature  at  present  un- 
known. In  all  such  cases  we  are  likely  to  find  an  abnormal 
relation  between  the  N-containing  and  the  N-free  organic 
substances,  I  repeat  once  more  that  if  the  chemical 
nature  of  all  the  organic  substances  and  mainly  the  sub- 
stances appearing  in  morbid  condition  were  known,  if 
we  had  satisfactory  chemical  methods  for  their  detection, 
we  would  simply  have  to  make  a  complete  analysis  of  the 
urine  to  have  a  sufficient  explanation  of  the  character  of 
the  morbid  process. 

But  for  the  present  we  have  to  recur  to  testing  first  the 
urotoxic  coefficient,  and,  in  order  to  understand  more 
clearly  the  cause  of  a  certain  coefficient,  to  make  at  least 
the  following  chemical  determinations ; 

I. — The  relation  between   organic  and    inorganic  sub- 
stances ; 
II. — Analysis  of  organic  substances: 

1 .  Amount  of  volatile  and  involatile  substances ; 

2.  Amount  of  N-free  and  N-containing  substances; 

3.  Analysis  of  N-containing  substances : 

a,  N-  as  urea; 

b.  N-  as  intermediate  substances; 
V.     N-  as  NH3. 
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More  detailed  chemical  analysis  will,  of  course,  be  of  yet 
greater  value.  But,  without  those  mentioned,  the  simple 
determination  of  the  urotoxic  coefficient  will  have  but 
very  little  value.  Of  course  the  food  analysis  must  never 
be  missed. 

There  is,  however,  another  point  yet  which  must  always 
be  kept  in  mind  when  we  come  to  draw  conclusions  from 
the  results  of  our  chemical  and  physiological  urine  analysis. 

We  must  never  forget  that  the  character  of  the  urine 
per  cent  does  not  depend  only  on  the  composition  of  the 
blood,  lymph  or  other  tissues,  on  their  morbid  or  physio- 
logical state,  but  also  greatly  on  the  state  of  the  kidneys 
and  the  heart.  Changes  in  the  blood  circulation  will 
always  influence  in  a  certain  way  the  secretion  of  the 
urine ;  diseases  of  the  kidneys  themselves  will  do  the  same. 
If  such  conditions  accompany  some  general  or  nervous 
disease  or  occur  during  it,  they  will,  of  course,  modify  the 
character  of  the  urine,  the  amount  of  urotoxics  eliminated 
will  be  changed,  the  amount  of  toxic  substances  retained 
in  the  organism  will  be  increased;  but  does  it  indicate  that 
all  the  symptoms  are  due  to  the  last  condition?  Not  at 
all.  We  know  that  in  all  infectious  diseases  in  the  acme 
of  the  disease,  the  kidneys  are  more  or  less  affected  and 
so  is  the  general  circulation,  and  it  was  proved  by  differ- 
ent authors  (Bouchard,  Roger  and  Gamm)  that  the  urine 
is  much  more  toxic  during  the  period  of  reconvalescence, 
than  in  the  acme  of  the  disease.  It  has  also  been  found 
that  in  the  disease  of  the  heart  in  the  state  of  compensa- 
tion the  toxicity  of  urine  is  normal,  but  once  the  compen- 
sation ceases  the  toxicity  of  the  urine  is  decreased. 

In  such  cases  the  decreased  toxicity  will  rather  indicate 
that  an  aggravation  or  a  complication  of  the  disease  took 
place ;  that  in  addition  to  the  original  disease  the  function 
of  the  kidney  is  suppressed  and,  therefore,  some  toxic 
substances  are  accumulated  in  the  organism. 

But  if  only  one  sample  of  urine  should  be  examined, 
regardless  of  the  period  of  the  disease,  and  if  conclusions 
should  be  drawn  from  such  an  experiment,  they  might 
prove  entirely  erroneous. 
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It  is  not  sufficient,  therefore,  in  order  to  understand  the 
nature  of  the  disease,  to  examine  the  urine  only  of  one 
period  of  the  disease,  or  to  examine  the  urine  without 
paying  attention  to  the  period  of  the  disease.  It  would 
be  less  erroneous  to  determine  the  number  of  urotoxics 
eliminated  during  the  entire  disease,  and  compare  them 
with  the  number  of  urotoxics  eliminated  by  a  normal 
individual  under  comparatively  the  same  conditions  of  life 
consuming  the  same  amount  of  food.  It  would  also  be 
important  to  compare  the  different  symptoms  accompany- 
ing the  different  stages  of  toxicity  of  the  urine. 

I  must,  however,  remark  here  that  if  a  single  examina- 
tion of  the  urotoxicity  not  accompanied  by  chemical 
analysis  has  but  little  value  for  the  explanation  of  the  dis- 
ease, it  may  have  a  certain  prognostic  interest. 

We  know  the  suppression  of  the  function  of  the  kidneys 
is  the  most  unfavorable  accident  in  any  disease ;  we  know 
further  that  the  greatest  number  of  diseases  affect  alsa 
sooner  or  later  the  kidneys;  it  has  been  further  noticed  in 
many  diseases  that  the  toxicity  of  the  urine  in  certain  dis- 
eases is  decreased  or  increased  in  the  stage  of  reconva- 
lescence.  If,  therefore,  we  find  in  a  disease  that  the 
toxicity  of  the  urine  is  subnormal,  and  then  notice  that  the 
uro-toxicity  is  beginning  to  increase,  we  can  make  a 
favorable  prognosis. 

On  the  other  hand,  if  the  disease  is  usually  passing  with 
a  hypernormal  urotoxicity,  the  decrease  of  the  latter  will 
again  give  ground  for  a  favorable  prognosis. 

It  has  been  lately  stated  that  the  urine  is  less  toxic  in 
cases  of  mania  and  hypertoxic  in  cases  of  melancholia. 
If  that  should  prove  true,  the  changes  of  the  urotoxicity 
during  the  disease  may  have  a  considerable  prognostic 
value. 

There  is  one  more  point  that  is  always  to  be  con- 
sidered in  explanation  of  the  results  of  the  urotoxic 
determination. 

We  have  mentioned  already  that  a  subnormal  toxicity 
of  the  urine  may  be  due  not  only  to  accumulation  of  pro- 
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ducts  of  normal  metabolism  in  the  tissues  of  the  body,  but 
also  to  a  suppressed  metabolism. 

On  the  other  hand,  if  the  process  of  combustion  is 
increased  and  the  kidneys  are  still  normal,  they  will 
eliminate  all  the  products  of  disassimilation  and  the  tissues 
of  the  body  will  not  contain  more  of  those  products  than 
in  a  normal  state.  But  there  may  come  another  stage  of 
the  disease  when  the  kidneys  fail  to  eliminate  all  the  toxic 
substances  manufactured  by  the  organism ;  the  last  will, 
therefore,  be  accumulated  in  the  tissues  of  the  body  and 
the  urine  will  still  be  hypertoxic. 

As  an  instance  I  may  mention  diabetes.  There  may  be 
cases  of  glycosuria  with  a  normal  percentage  of  sugar  in 
the  blood  and  other  tissues,  as  it  was  more  than  once 
found  by  Seegan,  and  there  may  be  cases  of  glycosuria 
with  a  very  high  percentage  of  sugar  in  the  blood.  The 
urine  analysis  alone  cannot  decide  the  question.  The 
same  may  be  the  case  with  other  products  of  the  normal 
or  morbid  metabolism,  and  still  it  may  be  of  great  value, 
prognostic  as  well  as  theoretical,  to  know  the  composition 
of  the  blood. 

I  find  it,  therefore,  very  important  to  accompany  the 
testing  of  the  urine  with  testing  the  blood  serum.  But, 
wherever  it  is  possible,  blood  can  be  obtained  in  too  small 
quantities  for  a  satisfactory  chemical  analysis,  and  we 
have  again  to  limit  ourselves  to  the  determination  of  its 
toxicity.  I  should  prefer,  however,  to  calculate  the  tox- 
icity of  the  serum,  not  in  volume,  but  in  weight. 

I  wish  again  to  add  that  more  detailed  chemical  analysis, 
as  the  determination  of  the  alkalinity,  the  determination 
of  the  amount  of  COg,  of  the  relation  between  the  organic 
and  inorganic  substances,  between  the  proteids  and  ex- 
tractive substances,  will  all  indicate  more  closely  the  cause 
of  the  morbid  toxicity  of  the  serum  when  this  occurs. 

Summary. 

To  sum  up  my  suggestions  for  work  on  the  question 
of  the  urotoxicity,  I  would  say  that  for  theoretical 
purposes  I  find  it  necessary  to  accompany  the  determina- 
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tion  of  the  urotoxic  coefficient  with  the  following  chemical 
analysis : 

(A)  I.     The   relation    between   organic   and    inorganic 

substances. 

II.     Analysis  of  organic  substances. 

(i)     Amount  of  volatile  and  non-volatile  sub- 
stances. 

(2)  Amount  of  N-free  and  N-containing  sub- 

stances. 

(3)  Analysis  of  N-containing  substances : 

{a)     N  as  urea; 

{d)     N  as  intermediate  products ; 

(c)     N  as  NHj. 

I  should  also  suggest  to  inject  the  urine  for  the  deter- 
mination of  urotoxicity  heated  to  the  Te.  of  36.5°C. 
(97.6°F.),  as  the  cold  urine  may  have  undesirable  influence 
on  the  tonus  of  the  blood  vessel  and  the  blood  circulation. 
I  should  also  suggest,  to  collect,  if  possible,  the  urine  in 
sterilized  bottles,  having  for  each  emission  a  separate 
bottle. 

(B)  Further,  I  find  it  necessary  to  have  a  chemical 
analysis  of  the  food  within  the  same  limits  at  least  as  the 
urine,  or  experiment  on  sound  individuals  of  the  same 
weight  with  exactly  the  same  food  as  the  patients. 

(C)  The  determination  of  the  urotoxicity  and  chemi- 
cal analysis  for  the  whole  period  of  the  disease. 

(D)  Where  possible,  the  analysis  of  the  blood  serum 
within  the  limits  mentioned. 

For  prognostic  purposes  it  may  be  sufficient  to  deter- 
mine only  the  urotoxicity. 

In  conclusion  I  wish  to  add  that  I  am  conscious  how 
insufficient  even  such  determinations  are  and  that  en- 
deavors to  improve  the  methods  of  detecting  the  toxic  sub- 
stances of  urine,  the  explanations  of  their  origins  in  the 
body,  and  their  physiological  action  are  of  great  im- 
portance. 


ON  SUNSTROKE. 

CLINICO-CHEMICAL  INVESTIGATION. 

(Preliminary  Communication). 

By  p.  a.  Levene,  M.  D., 
Associate  in  Physiological  Chemistry,  Pathological  Institute  of  the  New  York 

State  Hospitals. 

Although  the  literature  on  sunstroke  is  very  extensive 
and  the  theories  of  its  nature  are  very  numerous,  it  can 
hardly  be  said  that  the  causes  of  the  various  symptoms  of 
that  disease  are  clear  even  now. 

In  a  disease  of  so  acute  a  character  as  this,  with  symptoms 
of  such  eminent  danger,  the  physician  has  but  rarely  the 
time  or  opportunity  to  resort  to  a  thorough  chemico-clinical 
examination,  and  it  is,  therefore,  but  natural  that  the 
literature  on  the  subject  is  very  deficient  on  that  side  of 
the  question. 

And  yet  such  study  would  be  of  great  importance  not 
only  for  the  reason  that  it  would  contribute  to  the  better 
understanding  of  all  the  symptoms  of  the  disease,  but  also 
to  the  solution  of  a  number  of  other  problems  that  are  of 
interest  to  every  pathologist,  especially  the  question  of 
fever. 

We  know  that  the  temperature  of  the  body  rises  during 
the  attack  of  sunstroke  to  a  very  high  degree  without  any 
infection,  and  it  is  very  important  to  investigate  the  rela- 
tion between  this  extraordinarily  high  temperature  of  the 
body  and  the  chemical  process  taking  place  in  the  organism. 

Does  high  temperature  increase  the  metabolism,  or  does 
it  affect  the  latter  in  any  way? 

Further,  if  it  does  affect  the  metabolism,  if  the  final 
products  eliminated  by  the  urine  are  abnormal  in  nature 
or  only  in  quantity,  it  is  interesting  to  compare  them  with 
those  eliminated  in  fever,  so  as  to  ascertain  what  in  the 
latter  is  due  to  the  influence  of  high  temperature,  and 
what  to  the  special  microbial  toxines  causing  the  fever. 

But  our  main  aim,  of  course,  is  to  find  out  the  nature  of 
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the  sunstroke,  and  the  causes  of  its  different  symptoms, 
and  on  that  basis  to  devise  one  or  another  method  of 
treatment. 

The  numerous  cases  of  sunstroke  during  the  **  hot  spell" 
of  the  summer  of  1896  in  New  York  offered  a  good 
opportunity  for  studying  some  of  the  problems  mentioned. 
Unfortunately,  the  chemical  laboratory  of  the  Pathological 
Institute  was  not  fully  equipped  at  the  time  of  the  heat 
and  the  '* spell*' was  of  such  short  duration  that  all  the 
problems  mentioned  could  not  be  treated  in  a  thorough- 
going and  decisive  manner. 

The  results  that  we  obtained  under  the  circumstances, 
if  they  do  not  yet  solve  the  question  of  the  nature  of 
sunstroke  and  the  problems  connected  with  it,  still  throw 
some  light  on  it. 

But,  to  afford  a  better  understanding  of  the  results  of 
chemical  and  experimental  investigation,  I  will  attempt, 
first,  to  sum  up  the  chemical  condition  of  the  urine  in  other 
cases  where  the  temperature  of  the  animal  body  is 
increased, — in  fever. 

It  has  been  long  noted  that  proteid  decomposition  or 
N  elimination  was  increased  during  fever.  But  as  to 
the  explanation  of  the  phenomenon,  the  relation  between 
the  high  proteid  decomposition  and  high  temperature  of 
of  the  body  during  fever — ^the  opinions  vary  considerably. 

A  good  many  authorities,  and  Liebermeister  among 
them,  regard  this  hyperdecomposition  of  N  as  a  sign  of 
higher  oxidation  in  the  organism  and  therefore  as  the 
cause  of  the  high  temperature  of  the  fever — they  see  the 
cause  of  the  fever  in  hyperproduction  of  the  animal  heat. 

On  the  other  hand,  the  researches  of  many  other  authors 
did  not  reveal  any  relation  between  the  degree  of  the  temp- 
erature of  the  fever  and  the  N  elimination. 

Further,  in  cases  of  malaria  where  the  temperature  had 
been  lowered  by  means  of  quinine  the  N  elimination  still 
remained  hypemormal. 

Of  great  importance,  of  course,  are  the  direct  estima- 
tions of  the  oxidation  processes  by  means  of  measuring 
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the  amounts  consumed  of  Og  and  eliminated  COg,  and  the 
direct  calorimetric  determinations  on  animals. 

The  results  of  all  the  experiments  in  that  direction  vary 
considerably.  Many  authorities,  and  Senator  among  them, 
found  that  the  amount  of  eliminated  COg  m  stadia  incrent- 
enti  not  only  does  not  exceed  the  normal,  but  is  rather  be- 
low it.  On  the  other  hand,  the  experiments  of  Louewy 
on  iodividuals  suffering  from  tuberculosis,  and  the  fever 
of  which  had  been  caused  by  tuberculine,  show  rather  an 
increase  of  the  eliminated  CO^. 

The  calorimetric  estimations  of  Gottlieb  and  Rosenthal 
show  that  the  heat  irradiation  in  experimental  fever  is  de- 
creased, and  that  that  decrease  is  responsible  for  the  high 
temperature  of  the  animal  body  during  fever.  In  other 
words,  they  do  not  attribute  the  high  temperature  to  hyper- 
normal  consummation  of  animal  tissues.  And  in  corrobo- 
ration of  their  opinion  the  adherents  to  that  theory  quote 
the  numerous  researches  on  continuous  fever,  or  investiga- 
tions of  individuals  in  studio  fastigii^  where  the  amount  of 
consumed  Og  and  eliminated  COg  has  not  been  increased 
notwithstanding  the  long  duration  of  the  high  temperature 
and  where  the  calorimetric  determinations  could  always 
find  a  decreased  irradiation  heat. 

We  will  probably  be  nearest  to  the  truth  in  assuming 
that  the  high  temperature  in  fever  is  influenced  by  both  of 
the  causes  mentioned. 

That  the  decreased  irradiation  in  itself  cannot  be  respon- 
sible for  it,  can  easily  be  proved  by  the  cases  where  the 
temperature  rises  from  i  to  i^°  C.  in  a  half  hour,  while 
under  normal  heat  production,  if  the  irradiation  should 
stop  entirely,  the  temperature  of  the  body  cannot  increase 
more  than  i  J^°  C.  in  an  hour. 

The  question  then  arises :  What  is  the  cause  of  the  high  N 
elimination? 

Two  theories  have  been  advanced  for  this  explanation: 
One,  that  the  increase  in  N  elimination  is  due  to  the  micro- 
bial toxine  circulating  in  the  organism ;  and  the  other,  that 
the  high  temperature  is  the  cause  of  the  unusual  proteid 
decomposition. 
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In  corroboration  of  the  latter  theory,  Finkler  demon- 
strated' that  guinea-pigs  with  a  temperature  artificially 
raised  1°,  increase  their  tissue  consummation  3.3  per  cent. 
On  other  animals  or  individuals  the  experiment  has  not 
been  repeated.  It  is,  therefore,  of  great  importance  to 
investigate  the  elimination  of  individuals  where  the  tem- 
perature is  considerably  raised  without  infection  and 
during  normal  physical  exercise,  and  such  opportunity  is 
offered  by  the  cases  of  sunstroke. 

If  the  eliminated  products  of  proteid  decomposition  are 
here  the  same  in  quantity  and  quality  as  in  cases  of  fever, 
the  high  N  elimination  in  fever  can  only  be  due  to  the 
high  temperature  itself.  If,  on  the  other  hand,  the  results 
should  be  different,  the  toxines  have  to  be  recognized 
as  playing  the  most  important  part  in  influencing  the 
unusual  proteid  decomposition  in  fever. 

As  to  the  symptoms  in  sunstroke,  all  the  authors  sought 
to  explain  them  either  by  asphyxia,  or  uraemia,  although 
its  causes  are  explained  by  different  authors  in  different 
ways. 

Some  attribute  to  the  heat  a  direct  action  on  the  heart 
and  diaphragm.  The  rigidity  of  the  heart  muscle  affects 
the  blood  circulation  and  the  rigfidity  of  the  diaphragm 
prevents  the  normal  reparation, — the  result  of  both  of 
them  combined  is  asphyxia  (Vallin). 

Other  authors  see  the  cause  of  the  asphyxia  in  vaso- 
motor disturbances.  It  is,  in  their  opinion,  originally  a 
direct  local  irritation  of  the  skin  resulting  in  an  angio- 
paresis  due  to  fatigue  of  the  vaso-constrictor  nerves.  The 
angioparesis  in  its  turn  retards  the  blood  circulation,  the 
supply  of  Og  decreases,  COg  accumulates  in  the  organism, 
and  asphyxia  takes  place  (M.  Breitung). 

Further,  there  are  also  attempts  to  ascribe  the  most 
important  influence  to  the  preliminary  high  perspiration 
with  the  following  fall  of  blood  pressure  (Maas). 

Meyer  thinks  that  the  heat  produces  paralysis  of  the 
heart  which  again,   in  its  turn,   affects  the  kidneys  and 
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that  the  disturbance  of  the  function  of   the  kidneys  is 
consequently  responsible  for  the  symptoms  of  sunstroke. 

Reviewing  all  the  theories,  we  have  to  remark  that  they 
are  all  mere  hypotheses,  that  ever}^  one  of  the  authors  is 
justified  in  refuting  the  theory  of  the  other,  that  none  of 
the  authors  offers  any  experimental  proof  of  his  theory. 

There  is  only  one  thing,  however,  worthy  of  note. 
The  symptoms  of  asphyxia  as  well  as  the  symptoms 
of  uraemia  are  by  more  recent  researches  explained  as 
resulting  from  toxic  substances  accumulated  in  the 
organism  and  affecting  the  nervous  system. 

The  object  of  the  work  planned  by  the  Pathological 
Institute  during  the  past  summer  was  to  ascertain  whether 
there  actually  was  any  reason  to  ascribe  the  symptoms  of 
insolation  to  auto-intoxication,  and,  if  so,  whether  the 
urinary  or  respiratory  organs  were  responsible  for  it,  or 
whether  an  entirely  different  process  was  taking  place  in 
the  organism  affected  with  sunstroke. 

The  work  we  did  in  order  to  approach  these  questions 
can  be  divided  in  two  parts.  In  the  first  place,  we 
examined  chemically  the  urine  of  individuals  suffering 
from  sunstroke,  and  then  injected  urine  or  blood-serum  of 
such  individuals  into  rabbits. 

The  following  tables  give  the  result  of  the  chemical 
analysis : 

Table  I. 

No.  I. — Tom  D— e.  Patient  of  Belle vue  Hospital.  August 
10,  1896,  received  300  c.c.  of  urine,  .specific  gfravity  1007,  reaction 
acid,  proteid  present,  sugar  absent. 

Total  amount  of  N  o.495f/,N  as  urea  0.392^/=  79. 25;-'  of  the  total. 

The  patient  subsequently  died. 

No.    2 — K y.     Patient  of   Bellevue   Hospital.     On  August  11, 

65  c.c.  of  urine  obtained  by  means  of  a  catheter,  specific  gravity 
1020,  reaction  acid,  proteids  and  sugar  absent. 

Total  amount  of  N  0.896';,  N  as  urea,  0.812^^=90.6;^  of  the  total. 

Subsequent  history  of  the  case  unknown. 

No.  3. — Carl  M r.     Patient  of  Bellevue  Hospital.     On  August 

12,  75  c.c.  of  urine  obtained  by  a  catheter,  specific  gravity,  1006,  re- 
action acid,  proteids  and  sugar  absent. 
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Total  amount  of  N  o.36ojfc,  N  as  urea  o.3o8<(=84.5jg  of  the  total. 
Patient  died. 

No.   4. — K g.     Patient  of   Bellevue  Hospital,     On  August  12 

received  60  c.c.  of  urine,  specific  gravity  1000,  reaction  acid,  proteids 
absent. 

Total  amount  of  N  — ,  N  as  urea  2. 576?^. 

Subsequent  history  of  the  case  unknown. 

No.  5. — M an.     Patient  of  St.  Vincent's  Hospital.     On  August 

12,  28  hours  after  the  attack,  received  250  c.c.  of  urine,  specific 
gravity  loii,  reaction  acid,  traces  of  proteids. 

Total  amount  of  N  0.80^,  N  as  urea  0.73^=915^  of  the  total. 

Patient  recovered. 

No.  6. — M ^an.     Patient  of  St.  Vincent's  Hospital.     On  August 

12,  55  hours  after  the  attack,  received  120  c.c.  of  urine,  specific 
gravity  1015,  reaction  acid,  no  albumen. 

Total  amount  of  N  i.8ij^,  N  as  urea  1.288,^=71^  of  the  total. 

Reviewing  our  cases,  the  first  thing  that  attracts  our 
attention  is  the  small  quantity  of  urine.  Some  individuals 
do  not  urinate  for  more  than  24  hours  after  the  attack, 
and  if  the  urine  is  drawn  by  means  of  a  catheter  it  is 
much  smaller  in  quantity  than  under  normal  conditions. 
Of  course,  it  may  be  remarked  that  during  the  attack 
patients  do  not  introduce  into  the  organism  any  water  by- 
way of  food  or  drink.  But  the  quantities  in  our  cases  are 
much  smaller  than  in  cases  of  complete  inanition,  and 
consequently  the  latter  alone  cannot  be  responsible  for 
the  decrease  of  the  water  eliminated. 

The  other  striking  fact  is  that,  notwithstanding  the  very 
small  volume,  the  sp.  gr.  of  the  urine  is  rather  subnormal, 
being  in  some  cases  only  1000  or  1006.  This  indicates 
that  some  retention  of  the  solid  substances  of  the  urine 
takes  place.  Further,  we  see  that  out  of  our  six  cases, 
in  two  only,  proteids  were  present  in  the  urine,  and,  of 
course,  it  cannot  be  surmised  whether  the  kidneys  were 
affected  previous  to  the  attack  of  sunstroke. 

Of  great  importance  for  us  was,  as  has  been  mentioned, 
to  trace  the  character  of  the  proteid  decomposition  in  our 
cases.  We  must  remark  here,  however,  that  in  order  to 
obtain  more  definite  results  on  the  question,  the  experi- 
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ments  should  have  been  extended  for  a  longer  time.  The 
urine  and  N-containing  products  might  have  been  re- 
tained in  the  organism  during  the  attack  and  could  have 
been  eliminated  during  reconvalescence. 

Unfortunately,  some  of  the  patients  did  not  survive  the 
attack,  and  in  other  cases  the  attending  physicians  and 
the  rest  of  the  staff  of  the  hospital  were  so  pre-occupied 
with  other  sunstroke  patients  that  they  could  not  pay  any 
attention  to  the  urine  of  those  recovering. 

But,  not  only  the  absolute  amount  of  the  eliminated  N 
decreased,  which  is  due  only  to  the  depressed  secretion  of 
urine,  but  also  the  relative  amount  in  the  eliminated  urine 
is  in  most  cases  subnormal  (less  than  1.9  percent).  And 
only  in  two  cases  out  of  six  (Cases  Nos.  4  and  6)  is  the 
percentage  normal.  The  fact  is  very  interesting  that  in 
the  last  case  the  urine  was  obtained  fifty -five  hours  after 
the  attack,  when  the  patient  was  already  reconvalescent. 

Thus  our  investigations  so  far  justify  the  assumption 
that  the  high  temperature  during  the  attack  of  sunstroke 
is  not  accompanied  by  a  decreased  metabolism. 

Further,  the  results  of  the  examinations  of  the  character 
of  the  N  eliminated  in  our  cases  vary  considerably;  In 
cases  I  and  6  the  part  of  the  total  N  eliminated  in  the 
form  of  urea  is  below  the  normal,  in  cases  2  and  5  the 
percentage  of  N  as  urea  is  above  the  normal. 

However,  upon  an  analysis  of  our  cases,  we  find  that 
No.  I  eliminated  a  considerable  quantity  of  albumen,  a 
fact  that  justifies  our  assumption  that  the  patient  suffered 
from  Bright's  disease  in  which  case  the  retention  of  urea 
in  the  organism  occurs  very  frequently. 

On  the  other  hand,  in  case  No.  6  the  urine  was  obtained 
fifty-five  hours  after  the  attack,  and  if  the  amount  of  N, 
as  intermediate  products  of  decomposition,  was  higher 
than  ordinarily,  it  may  be  explained  by  the  fact  that  the 
same  products,  having  been  detained  hypernormally  during 
the  attack  (as  seen  in  cases  2  and  5),  were  eliminated  in 
a  greater  quantity  after  the  attack  was  over. 

These  chemical  examinations  are  very  interesting  when 
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compared  with  the  physiological  experiments  on  the 
intoxication  of  the  urine. 

We  And  that  the  absolute  amount  of  products  of  de- 
composition eliminated  is  below  the  normal  and  that  the 
relative  amount  of  substances  with  higher  toxic  power 
eliminated  is  also  subnormal  and  are  consequently  led  to 
expect  a  decreased  toxicity  of  the  urine  during  the  attack 
and  increased  toxicity  in  the  period  of  reconvalescence. 

With  a  view  to  investigating  this  question  we  performed 
the  following  five  experiments : 

Table  II. 

No.  I. — Rabbit  570  gr.  Temp,  in  recto  104,  75  c.c.  of  urine  obtained 
the  same  day  from  patient  No  i,  (Tom  D — e),  were  injected 
partly  in  the  ear  vein,  partly  hypodermically.  Within  an  hour  after 
the  injection  the  animal  did  not  develop  any  abnormal  symptoms. 
On  the  next  morning  it  was  foimd  dead. 

No.  2. — Rabbit  600  gr.  4  o'clock  p.  m,,  35  c.c.  of  the  urine  of  the 
patient  No.  3,  (Carl  M — r),  were  injected  into  the  ear  vein.  After 
the  end  of  the  experiment  the  ear  seemed  somewhat  cedematous. 
Within  an  hour  after  the  injection,  the  animal  did  not  develop  any 
pathological  symptoms.  Till  2  o'clock  on  the  following  morning  it 
was  found  well.  At  9  o'clock  on  the  same  morning  the  animal  was 
found  dead. 

No.  3. — Rabbit  1000  gr.  About  25  cc  of  the  urine  obtained 
from  patient  R — rg,  (reconvalescent),  were  gradually  injected  through 
the  ear  vein,  when  the  animal  became  sick.  Soon  after  it  had  clonic 
convulsions  followed  by  tonic  ones  and  the  animal  died. 

No.  4. — Rabbit  1190  gr.  The  same  urine  was  gradually  injected 
through  the  ear  vein  by  means  of  a  burette.  The  animal  became 
sick  after  it  had  received  2 5  c.  c.    Clonic  and  tonic  convulsions.    Death. 

No.  5. — Rabbit  1000  gr.  The  urine  was  obtained  from  patient 
L — within  five  hours  after  admission;  25  c.c.  of  this  urine  were 
injected  into  the  ear  vein  when  the  heart  and  respiration  became 
very  slow.     Clonic  and  tonic  convulsions.     Death. 

Reviewing  these  experiments,  we  find  that  the  urine  of 
the  reconvalescent  patient  R  was  of  higher  toxicity  than 
the  urine  of  the  patients  i  and  3  and  that  in  the  last  two 
cases  the  toxicity  was  rather  subnormal. 

There  remained  to  solve,  the  question  whether  the 
small  amount  (absolute  and  relative)  of  toxic  substances 
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eliminated  by  the  urine  was  due  to  the  retention  of  those 
substances  in  the  body  or  simply  to  their  decreased 
production  by  the  organism. 

We  thought  of  approaching  the  solution  of  the  question 
by  examining  the  toxicity  of  the  blood  serum  of  the 
patients  affected  with  sunstroke  and  comparing  it  with 
the  toxicity  of  normal  human  blood  serum. 

Here  are  the  results  of  our  experiments  : 

Table  III. 

No.  I. — Rabbit  580  gr.     Temp,  before  the  experiment  100.5.     At 

2.30  p.    M.  2.5  c.c.  of  blood  serum  of  patient  F n  were  injected 

into  the  ear  vein;  at  3.15  p.  m.  temp.  loi;  at  4.45  p.  m.  temp.  101.8; 
at  6.35  F   M.  temp.  100.6;  at  10.35  p.  m.  temp   100. 

The  animal  was  well. 

No  2. — Rabbit  495  gr.  Temp,  before  the  experiment  100*  F.  At 
2.50  p.  M.  5  c.c.  of  the  same  serum  injected  gradually  into  the  ear 
vein;  at  3.07  p.  m.  temp.  101.6;  at  3.20  p.  m.  temp.  102;  at  3.43  p.  m. 
temp.  102.2;  at  4  p.  m.  temp.  102.3. 

At  4.25  the  animal  got  clonic  convulsions  followed  by  tonic  ones, 
and  soon  died. 

No  3. — Rabbit  43  5  gr.  Temp,  before  experiment  103. 2.  At  3. 28  and 
3.35  p.  M.  5  c.c.  of  the  same  seinim  injected  into  the  ear  vein;  at  3.45 
p.  M.  temp.  103;  at  4.05  p.  m.  temp.  102.6;  at  4.30  temp.  103.6;  pulse 
considerably  increased  in  its  rate;  at  5  p.  m.  temp.  104.2;  at  5.29  the 
animal  got  clonic  and  tonic  convulsions  and  died. 

No.  4. — Rabbit  595  gr.  Temp,  before  experiment  103.6.  At  11  p.  m. 
7  c.c.  of  blood  serum  of  another  patient  were  injected  into  the  ear 
vein;  at  n. 20  p.  m.  temp.  104.2;  pul.se  very  rapid,  the  animal  some- 
what dull.  At  12  midnight,  pupil*  dilated,  convulsions  clonic  and 
tonic,  lasted  about  one  minute  and  animal  died. 

(Present  Drs.  Van  Gieson,  Meyerowitz  and  Levene). 

No.  5. — Rabbit  1030  gr.     Temp,    before  injection   103.     At   11.30 
p.  M.  10  c.c.  of  serum  No.  2  injected  into  the  ear  vein. 
Five  minutes  later  the  animal  had  convulsions  and  died. 

No.  6. — Rabbit  1400  gr.  Temp,  before  injection  102.4.  At  11.50 
p.  M.  5  c.c.  of  serum  No.  2  were  injected. 

The  animal  did  not  develop  any  pathological  symptoms. 

No.  7. — Rabbit  1220  gr.  Temp,  before  injection  103.4.  4  c.c.  of 
the  serum  injected  in  the  same  way  without  any  effect  on  the  animal. 

No.  8. — Rabbit  1550  gr.  Temp,  before  injection  103.4.  45  c.c.  of 
serum  No.  2  injected  without  any  effect  on  the  animal. 
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No.  g. — Rabbit  1400  gr.  Temp,  before  injection  102.4.  At  1.05 
A,  M.  17  C.C.  of  serum  No.  2  were  injected  hypodermically  with- 
out any  effect. 

Our  experiments  show  that  10  c.c.  of  the  blood  serum 
of  a  patient  suffering  from  sunstroke  are  sufficient  to  kill 
one  kilo  of  rabbit. 

We  know,  of  course,  that  blood  serum  of  an  animal  of  a 
higher  species  is  considerably  toxic  to  an  animal  of  a  lower 
species,  when  injected  into  the  blood.  But  the  toxicity 
for  instance,  of  dog  serum  to  a  rabbit,  or  of  horse  serum 
to  a  dog  is  much  less  than  in  our  cases. 

On  the  other  hand,  the  symptoms  preceding  death  from 
normal  serum,  as  described  by  Bouchard,  are  different 
from  those  observed  in  our  cases:  there  were  contraction  of 
the  pupils  and  restlessness  in  the  cases  of  Bouchard,  dull- 
ness and  dilatation  of  the  pupils  in  our  cases. 

Of  course  we  shall  be  able  to  judge  better  about  the 
toxicity  of  normal  serum. 

But  as  my  work  was  interrupted  by  my  illness  before  I 
could  complete  it,  and  as  I  am  uncertain  when  I  shall  be 
able  to  resume  it,  I  publish  these  results,  considering 
them  only  preliminary  to  a  more  detailed  work  and  more 
numerous  experiments. 

But,  scarce  as  our  experiments  are  so  far,  they  still 
justify  us,  I  believe,  in  drawing  the  following  conclusions: 

First. — That  the  high  temperature  in  sunstroke  is  not 
accompanied  by  higher  N  elimination — in  other  words,  by 
higher  metabolism. 

Second. — Consequently,  the  increased  N  elimination  in 
fever  can  hardly  be  a  secondary  phenomenon  caused  by 
the  higher  temperature  of  the  organism. 

Third, — That  the  symptoms  of  sunstroke  are,  very 
likely,  due  to  auto-intoxication  of  the  organism,  and  that 
neither  the  kidneys  nor  asphyxia  are  responsible  for  auto- 
intoxication. As  we  know,  the  urea  elimination  in  cases  of 
nephritis  is  rather  decreased,  while  in  our  cases  it  was 
increased. 
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Further,  in  the  animal  experiments  with  acute  asphyxia, 
the  metabolism  is  hypemormal  and  rather  the  contrary  is 
the  case  in  sunstroke.  Thus,  a  pathological  tissue  de- 
composition different  from  that  in  any  other  disease,  and 
causing  the  auto-intoxication,  takes  place  in  sunstroke. 

It  is  not  impossible  that  the  heat  directly  affects  the 
skin,  and  that  the  disturbed  function  of  the  latter  is  the 
primary  cause  of  the  accumulation  in  the  organism  of 
substances  which  are  normally  being  transformed  by  the 
skin.  Those  substances  may  be  the  cause  of  the  auto- 
intoxication and  probably  they  produce  secondarily  the 
paresis  of  the  secretor}"  glands,  if  I  may  use  that  ex- 
pression. 

It  would  also  be  interesting  to  examine  the  density 
(spec,  gr.)  of  the  blood  serum  during  sunstroke,  as  it  was 
suggested  that  the  preceding  high  perspiration,  with  the 
following  condensation  of  the  blood,  is  the  primary  cause 
of  sunstroke. 


ON    THE    USE    AND    PROPERTIES    OF   A    NEW 
FIXING  FLUID  (CHROME-OXALIC). 

WITH   PRELIMINARY  NOTES   UPON   THE   FIBRILLAR  STRUCTURE 

OF  THE  GANGLION  CELLS  AND  INTRODUCTORY  REMARKS 

UPON  THE  METHODS  OF  FIXATION  IN  GENERAL. 

By  Arnold  Graf,  Ph.  D., 

Associate  in  Biology,  Pathological  Institute  of  the  New  York  State  Hospitals. 

The  so-called  fixing  methods  of  the  cytological  technique 
are  very  numerous,  but  as  we  are,  as  yet,  unable  to  establish 
a  theory  of  the  action  of  the  different  fixing-fluids  upon 
organisms,  owing  to  the  obscurity  in  which  the  chemical 
processes  taking  place  within  the  cells, — both  as  normal 
life  phenomena  and  as  reactions  to  abnormal  stimuli — are 
hidden,  we  are  very  far  from  obtaining  certain  and  un- 
varied results  by  the  fixation  of  tissues. 

It  may  be  said  in  the  beginning  that  the  term  '*  fixation  " 
is  in  its  present  use  exceedingly  vague,  and  includes  such 
widely  different  processes  as  killing,  preserving,  steriliz- 
ing, hardening  (by  formation  of  insoluble  compounds) 
and  dehydrating.  Naturally  "in  most  cases  several  of  these 
reactions  result  together  from  the  use  of  one  **  fixing  fluid.  '^ 

The  end-result  to  be  obtained  by  these  preparatory 
processes  is  to  preserve  the  structure  of  the  tissue  or  cell 
in  question  as  perfectly  as  possible,  entirely  disregarding 
its  chemical  constitution.  In  cases  where  whole  organs 
or  whole  animals  are  to  be  preserved,  it  is  important  to 
effect  an  even  preservation  throughout  the  piece,  which  is 
only  very  rarely  the  case. 

There  are  preserving  fluids  of  different  character  in  use, 
which  may  be  roughly  classified  in  the  following  way ;  * 

I. — Fluids  which  rapidly  kill  the  finer  structures  of  the 

•This  classification  must  not  be  regarded  as  a  definite  one,  but  I  suggest  it 
here  for  convenience's  sake.  I  expect  that  when  the  second  volume  of  Apathy's 
excellent  work  "Die  Microtechnic  der  thierischen  Morphologic"  appears  It 
will  contain  a  rational  and  thorough  classification  of  the  fixing  fluids  accordinjf 
to  their  chemical  action,  as  far  as  this  is  known. 
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organic  body  and  leave  their  natural  shape  more  or  less 
unaltered.  The  cause  of  the  killing  is  as  yet  entirely 
obscure. 

The  alteration  in  shape  may  be  due  to  a  swelling  or  to 
a  slight  shrinkage.  Swelling  is  in  this  case  due  to  an  imbi- 
bition of  water  on  the  part  of  the  semi-fluid  substances, 
and  shrinkage  may  be  due  to  a  momentary  reactive  con- 
traction of  these  semi-fluid  substances  in  the  instant  of 
^eath.* 

Such  fluids  are:  Nitric,  acetic,  oxalic,  sulphuric  and 
other  acids,  which  cause  a  partial  swelling.  Chromic 
acid  causes  in  many  cases  shrinkage,  probably  due  to  its 
reduction  and  the  formation  of  chromic  salts  in  the 
pericellular  spaces. 

It  is  probable  that  by  the  use  of  acids  for  fixation  no 
insoluble  salts  are  precipitated  in  the  cytoplasma,  to  which 
we  ascribe  an  alkaline,  reaction,  whereas  in  the  nucleus 
(the  most  important  substance  of  which  is  nucleinic  acid) 
more  solid  compounds  are  formed  by  some  substitution  in 
the  nucleins.  This  is  made  probable  by  the  fact  that 
after  the  fixation  of  cells  with  acids  strongly  refringent 
structures  appear  in  the  nucleus  which  were  till  then 
invisible. 

2. — Fluids  which  rapidly  kill  the  living  matter  upon 
contact  with  it,  but  which  do  not  preserve  its  structure. 

These  fluids,  to  which  must  be  reckoned  all  the  bases,  the 
carbonates  of  the  alkalimetals,  etc.,  dissolve  very  rapidly 
a  great  part  of  the  semi-fluid  substances  in  the  protoplasma, 
and,  if  left  long  enough  in  these  true  macerating  fluids,  the 
entirety  of  the  cells  is  destroyed  structurally  by  dissolution. 

Basic  reagents  ought  therefore  to  be  carefully  avoided 
in  the  preparation  of  specimens. 

3. — Fluids  which  have  originally  an  anaesthetic  effect 
upon  the  organism,  but  which  gradually  kill  it,  if  applied 

♦The  organisms  are  composed  of  living  matter  or  protoplasm  (better  bio- 
plasma)  which  is  probably  of  a  semi-fluid  consistence,  paraplasma,  or  protoplas- 
mic lymph  which  is  a  watery  fluid  pervading  the  protoplasma  everywhere,  and 
products  of  metabolism  foreign  to  protoplasma,  which  may  be  solid,  gaseous  or 
fluid.     It  is  the  first  two  which  interest  us  here. 
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long  enough,  by  dehydration.  They  occasion  almost  na 
chemical  changes  in  the  structures,  but  cause  intense 
shrinkage  by  the  too  rapid  dehydration.  To  these  fluids- 
pertain  all  the  lesser  alcohols.  They  act  at  the  same  time 
as  killing  and  hardening  fluids. 

4. — Fluids  which  form  solid  compounds  with  the  semi- 
fluid structures  of  the  protoplasma  and  render  these 
structures  rigid  and  brittle.  Among  these  fluids  we  find 
many  of  the  most  popular  fixing  fluids  as  mercuric- bichlo- 
ride, osmic  acid,  chromic  acid,  and  in  a  degree  also  picric 
acid,  and  the  different  mixtures  made  from  these  and 
also  combinations  between  them  and  other  acids  or  salts. 

5. — Salt  solutions  of  the  heavy  metals  which  are  reduced 
within  the  cells  by  appropriate  treatment.  These  fluids 
are  known  as  impregnation  fluids  and  the  methods  in 
which  they  are  used  are  called  impregnation  methods. 
Such  are  the  Golgi  group  and  the  gold- chloride  methods. 

6. — Fluids  which  keep  the  semi-fluid  structures  in  the 
cells  in  a  very  slightly  hardened  but  still  semi-fluid  state, 
and  which  form  with  the  dissolved  salts,  albumines,  etc., 
in  the  tissues  such  compounds  as  may  easily  be  washed 
out  and  replaced  by  water  and  the  graded  alcohols. 

Among  this  last  group,  I  reckon  Perenye's  fluid  and  the 
new  fluid  chrome-oxalic.  Perenye's  fluid  is  made  up  of 
four  volumes  of  a  10  per  cent  solution  of  nitric  acid, 
three  volumes  of  absolute  alcohol,  and  three  volumes  of  a 
o.  5  per  cent  solution  of  chromic  acid. 

This  fluid  has  the  property  of  preserving  the  shape  of 
the  animals*  or  organs  immersed  in  it  almost  perfectly, 
but  it  occasions  considerable  swelling  within  the  cells, 
which  is  probably  due  to  the  noxious  action  of  the  nitric 
acid.  It  is  a  property  of  most  of  the  salts  of  nitric  acid 
to  be  highly  explosive  and  it  is  possible  that  the  nitrates 
formed  in  the  protoplasm  by  its  immersion  in  Perenye*s 
fluid  are  partly  exploded  by  the  action  of  the  free  oxygen 
which  is  produced  by  the  reduction  of  the  rest  of  the 

♦Of  course  only  very  small   animals,    invertebrates   and    small    fishes   or 
embryos  of  higher  vertebrates. 


GRAF:     CHROME-OXALIC.  37 1 

chromic  acid  in  the  fluid  to  chromsesquioxide,  which  reduc- 
tion may  be  instigated  by  subtances  in  the  cells  them- 
selves. Such  slight  explosions  would  result  in  a  loosening 
of  the  structures  in  which  they  take  place,  and  we  might 
therefore  attribute  the  swelling  of  the  tissues  to  that  cause. 

I  formed  years  ago  the  resolution  of  substituting  some 
other  acid  instead  of  the  nitric  acid  in  Perenye's  fluid,  but 
I  never  could  find  the  amount  of  time  necessary  for  the 
execution  of  such  experiments  until  the  summer  of  1896 
when  I  worked  in  the  Marine  Biological  Laboratory  in 
Wood's  Holl,  Mass. 

I  substituted  a  variety  of  acids  instead  of  nitric  acid,  and 
in  order  to  secure  more  complete  preservation  I  increased 
the  proportion  of  the  chromic  acid  from  0.5  per  cent  to 
I  per  cent,  thus  giving  the  ensuing  oxidations  more  fuel, 
as  one  might  say. 

The  first  acid  which  I  substituted  was  by  a  mere  chance 
oxalic  acid  CgO^Hg,  and  strange  to  say,  it  proved  until 
now  to  have  been  the  only  valuable  combination.  The 
first  formula  which  I  used  was :  « 

4  vol.  oxalic  acid  10  per  cent. 
3  vol.  alcohol  95  per  cent. 

3  vol.  chromic  acid  i  per  cent. 

In  one  instance,  I  increased  the  chromic  acid  to  2  per 
cent,  but  discarded  the  fluid  soon  as  destructive. 

During  the  use  of  the  first  formula  I  noticed  a  flight 
swelling  in  the  tissues  on  account  of  which  I  reduced  the 
proportion  of  the  oxalic  acid  from  10  to  8  per  cent.  Thus 
the  fluid  as  I  use  it  now  has  the  formula: 

4  vol.  oxalic  acid  8  per  cent. 
3  vol.  alcohol  95  per  cent. 

3  vol.  chromic  acid  i  per  cent. 

It  is  important  to  mix  the  fluids  in  the  above  sequence, 
as,  by  mixing  the  alcohol  with  the  chromic  acid  first,  a 
total  oxidation  of  the  alcohol  would  take  place. 

The  fluid  is  of  a  beautiful  Bordeaux-red  color,  with  a 
greenish  blue  fluorescence ;  it  is  of  slightly  lower  specific 
gravity  than  water. 

This  fluid  is  not  to  be  regarded  as  a  chemically  uniform 
reagent,  but  it  is  a  mixture  of  a  great  number  of  different 
substances. 
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Among  the  gases  and  lighter  fluids  are :  Acetic  acid,  a 
little  carbondioxide,  ethylaldehyd  and  polymers  of  the 
*feame,  and  different  esters. 

Among  the  heavier  fluids  are  chromoxalates,  chrom- 
acetates,  and  uncombined  chromic  acid. 

The  chemical  process  taking  place  by  mixing  the  three 
original  substances,  oxalic  acid  CgO^Hg,  alcohol  CgH^O 
and  chromic  acid  CrOg  may  be  theoretically  formulated  in 
the  following  way:* 

Chromic  acid  2  CrO  may  be  reduced  by  the  alcohol  to 
CrgOj  and  oxygen  3  O  is  liberated,  which  oxidizes  the 
alcohol  to  acetic  aldehyde, 

2  CrOj    4-    3  CHjjCH.OH    =    3  CH3COH    +    CrgO, 

+  3H,0. 

This  acetic  aldehyde  may  be  further  oxidized  to  acetic 
acid,  either  directly  or  in  the  initial  reaction  as  follows: 

4Cr03    +    3CH3CHOH    =    3CH3COOH    +    3HjO 

+    2Cr,03. 

The  oxalic  acid  may  be  oxidized  by  the  CrO  3  in  the 
following  manner: 

2  Cr03  +  3  H,C,0,  =  6  CO2  +  3  H^O  +  Cr,0,. 

This  reaction  will,  however,  not  occur  in  this  dilute 
solution,  as  I  have  found  no  liberation  of  any  consequence 
of  COjj  to  occur. 

Alcohol  and  oxalic  acid  may  form  compound  esters,  the 
CjjHg  group  of  the  alcohol  replacing  the  H  in  the  acid 
radical : 

(i)     CjjHgOH  +  HCOOH         HCOOCjjHg 

1=1  +  H,0. 

HCOOH         HCOOH 

(2)     CgHgOH  +  HCOOH         HCOOC2H5 

+  2H,0. 


CgHgOH         HCOOH         HCOOCgHg 

The  CrgOg  may  combine  in  various  proportions  with 
oxalic  acid: 

♦This  is  only  the  simplest  theoretical  formulation  as  it  would  lead  much  too 
far  to  enter  into  all  the  fosstbie  reaclions  taking  place  in  that  case. 
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Cr,03  +  HgCgO,  =  Cr,OgC,0,  +  H^O. 
CrgOg  +  2  H.CgO,  =  Cr^O  (C,OJ,  +  2  H,0. 
Cr,03  +  3  H.CgO,  =  Cr,      (C,Oj3  +  3  H,0. 

One  or  more  of  these  oxalates  may  be  present  in  our 
solution,  and  besides  these  we  may  also  have  therein  con- 
tained the  various  condensation  products  of  carbonic  acid, 
ethyl  alcohol  and  oxalic  acid  and  their  various  oxidation 
products  (due  to  the  oxidizing  action  of  Cr03). 

I  am  very  much  indebted  to  Doctor  S.  Bookman  for 
obliging  me  in  formulating  these  chemical  processes,  and 
it  is  a  great  .pleasure  to  me  to  express  in  this  place  my 
best  thanks  to  him. 

We  have  perceived  that  the  fluid  "chrome- oxalic"  is  a 
very  complex  mixture  of  aldehyds,  esters,  acids  and  salts. 
This  is,  of  Course,  a  great  drawback  inasmuch  as  it  is 
impossible  to  tell  to  what  agent  the  preservation  of  certain 
tissues  is  due,  the  possible  reactions  of  the  different  com- 
ponents upon  living  protoplasm  being  legion;  but  the 
practical  advantages  are  such  that  I  do  not  hesitate  to 
declare  it  as  the  finest  preparing  fluid  for  the  microscopical 
investigation  of  many  tissues  which  I  ever  have  employed, 
both  preventing  a  destruction  of  the  finest  cellular  struc- 
tures and  securing  a  brilliant  stain  in  the  sections  with 
a  great  variety  of  staining  methods. 

The  results  which  I  obtained  by  the  use  of  other  fixing 
fluids  of  the  same  category  as  chrome-oxalic,  (the  only  dif- 
ference being  the  substitution  of  other  acids  instead  of  the 
oxalic  acid)  are  of  a  certain  theoretical  interest,  as  they 
show  marked  differences  in  their  behavior  towards  tis- 
sues, but  it  would  lead  too  far  to  report  all  of  these  details 
at  present,  the  more  so  as  my  observations  are  not  yet 
entirely  finished. 

It  is  sufficient  to  say  that  I  have  substituted  instead 
of  the  oxalic  acid  the  following  acids:  sulphuric,  hydro- 
chloric, chloric,  orthophosphoric,  metaphosphoric,  hypo- 
phosphorous,  phosphotungstic,  phosphomolybdic,  formic, 
acetic,  tartaric  and  citric  acid. 

I  have,  moreover,  substituted  in  most  of  these  fluids 
methylalcohol  for  ethylalcohol,  but  thus  far  I  cannot  state 
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any  appreciable  difference  between  the  preserving  action 
of  the  ethylic  and  the  methylic  series.  It  is  probable 
that  the  end  products  will  be  similar,  whether  we  take 
methylic  or  ethylic  alcohol  as  a  starting  point. 

Thus  far  I  have  already  obtained  for  the  most  part 
results  with  a  series  of  28  fixing  fluids,  all  made  up  after 
the  same  principle,  the  only  difference  consisting  in  the 
salt  and  in  the  free  acid  rest. 

I  intend  yet  to  substitute  a  higher  alcohol  instead  of 
ethylalcohol  and  so  to  obtain  a  third  series,  and,  if  it  should 
prove  of  interest  during  the  course  of  the  investigation, 
to  replace  the  chromic  acid  as  an  oxidizing  agent  by 
potassium  permanganate. 

The  action  of  these  different  but  principally  related 
fluids  upon  the  structures  of  the  cells  and  upon  the  sub- 
sequent staining  affinities  of  these  cells  being  carefully 
recorded  and  compared,  we  may  obtain  valuable  items  for 
the  theoretical  conception  of  the  chemical  nature  of  fixa- 
tion and  possibly  of  the  staining  processes. 

It  will  be  also  necessary  to  use  along  with  these  men- 
tioned fluids,  as  a  sort  of  control,  the  supposed  compo- 
nents of  the  fluids  in  their /«r^  state  for  fixation,  as,  e.  g, , 
the  free  acids,  the  chromic  salts,  aldehydes  and  esters.  The 
investigation  must  of  course  be  carried  out  on  a  variety  of 
different  tissues,  and  the  material  must  be  further  treated 
by  the  most  approved  imbedding  and  staining  methods. 

In  the  following  I  will  briefly  outline  the  results  thus 
far  obtained  with  the  chrome-oxalic  fluid. 

Results  on  Invertebrates. 

The  first  experiments  were  made  with  the  leeches  Clep- 
sine  bioculata  and  CI.  nepheloidea  which  were  immersed 
whole  in  the  fluid. 

The  stains  used  were  iron-haematoxylin  (Benda-Hei- 
denhain)  and  different  new  modifications  of  the  Biondi- 
Ehrlich-Heidenhain  method,  which  will  be  recorded 
elsewhere.  The  sections  stained  with  the  iron-hsema- 
toxylin-Bordeaux  red  showed  the  following  features: 

The  nuclei  were  with  regard  to  structure  perfect 
in  every  kind  of  cells  of  the  animal,  showing  especially 
the  linin-network  with  great  clearness.     The  chromatin- 
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granules  stained  blue  with  a  reddish  tinge,  the  nucleoli 
blue  and  almost  black.  The  nuclear  membrane  appeared 
dull  red. 

The  cytoplasmic  network  showed  to  perfection,  especially 
in  the  nephridial  cells  and  in  the  smooth  muscle  cells. 

The  contractile  fibrillar  substance  of  the  latter  was 
beautifully  differentiated. 

The  same  is  true  of  the  ciliary  structures  on  the  surface 
of  the  intestine  cells. 

The  ganglion  cells  of  these  forms  are  very  small,  and 
therefore  not  well  adapted  for  a  comparison  with  regard 
to  their  structure.  I  will  show  later  on  that  it  is  especially 
in  the  preparation  of  the  nerve  cells  that  this  fluid  is 
superior  to  all  others. 

The  salivary  gland  cells  showed  very  interesting  features 
and  admitted  of  a  brilliant  stain. 

I  have  also  preserved  the  intestine  of  a  big  beetle, 
probably  Hydrophilus,  in  this  fluid. 

The  preservation  of  the  intestinal  cells  was  in  this  case 
not  superior  to  that  obtained  by  some  other  fixing  fluids, 
like  Lang's  fluid  or  picric  acid,  and  the  subsequent  stain 
of  the  sections  looked  to  me  rather  unclean  and  diffuse. 
I  do  not  know  whether  I  must  attribute  this  failure  to  a 
specific  unsuitability  of  this  particular  specimen  or  of  the 
fixing  fluid  used.  It  seems  that  the  latter  is  the  case,  as  I 
have  obtained  very  much  nicer  preparations  by  another 
fluid,  chromochloric,  which  was  mixed  in  the  same  way 
as  chromoxalic  but  in  which  a  5  per  cent  chloric  acid 
solution  was  substituted  in  the  place  of  the  8  per  cent 
oxalic  acid. 

The  voluntary  muscles  of  this  animal  were,  however, 
very  well  differentiated  and  showed  some  interesting 
details  in  the  cross-stripes  which  I  trust  to  describe  with 
illustrations  in  some  other  paper,  as  these  structures  are 
of  the  highest  importance  in  the  settling  of  the  microsome 
problem. 

On  the  whole,  the  fluid  has  not  proved  very  successful 
on  this  arthropod  material,  but  it  would  be  hasty  to  dis- 
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card  it  even  in  this  case  without  making  more  numerous 
experiments  on  other  different  Arthropods. 

Results  on  Vertebrates. 

Of  vertebrate  material  I  have  fixed  in  chrome-oxalic: 
I .  Embryos  of  Squalius  Acanthias ;  2.  Different  organs  of 
the  bull-frog;  3.  Normal  human  tissues,  and  4.  Cortex 
and  cerebellum  of  an  uraemia  case. 

With  regard  to  the  fixation  of  the  shark  embryos  I  have 
only  to  say  that  it  has  been  excellent.  There  was  no 
shrinkage  or  swelling  even  in  the  most  delicate  cells  as 
e,  g.  in  the  red  blood  corpuscles.  These  latter  appeared  as 
perfectly  round  spheres  with  a  small  dark  nucleus  and  a 
very  beautiful  cytoplasmic  network.  The  nuclei  are  in  all 
cases  especially  well  differentiated,  showing  the  nucleoli, 
the  chromatin,  the  linin-network  and  the  nuclear  membrane 
with  great  clearness  and  electively  stained.  Thus  the 
chromatin  stained — with  m}*^  modification  of  the  Biondi- 
Ehrlich  method — dark  green,  the  nucleolus  red,  the  nuclear 
membrane  sometimes  red,  sometimes  green,  and  the  linin- 
network  red. 

Of  the  bull-frog,  I  have  only  fixed  in  chrome-oxalic,  the 
liver,  spleen,  lung  and  kidney.  The  kidney  and  liver 
were  exceedingly  well  preserved.  In  the  kidney  cells,  e.g. 
the  fringe  which  lines  the  convoluted  tubule-cells  was  in 
most  tubules  unbroken  and  well  stained.  '  The  nuclei 
were  very  beautiful  and  the  linin-network  appeared  in  the 
characteristic  bead-like  arrangement  which  is  so  very 
rarely  seen  even  in  very  well  stained  sections. 

The  results  which  interest  us  most  are  naturally  those 
which  were  obtained  in  the  normal  and  pathological 
human  material,  and  it  is  just  here  where  the  great 
usefulness  of  the  fluid  is  most  conspicuous.  I  shall  report 
these  results  organ  by  organ. 

The  human  tissues  were  obtained  from  Case  No.  684 
of  the  Pathological  Institute.  The  tissues  had  been  taken 
out  of  the  body  of  an  electrocuted  man  fifteen  minutes 
after  death   and  were   directly  immersed  in  the  fixing- 
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fluids,  by  which  caution  all  post-mortem  artefacts  were 
absolutely  excluded.* 

Small  pieces  of  the  following  organs  were  preserved  in 
chrome-oxalic:  Paracentral  lobe  of  cerebrum,  cerebellum, 
pituitary  body,  hippocampus,  cervical  cord,  lumbar  cord, 
semilunar  ganglion,  spinal  ganglion,  inferior  cervical 
ganglion,  sympathetic,  anterior  spinal  nerve-root,  retina, 
suprarenal  body,  rectus,  pyloric  stomach,  submaxillary 
gland,  kidney,  oesophageal  stomach,  liver,  jejunum,  pan- 
creas, duodenum  and  testicle. 

The  most  important  results  for  us  are  those  obtained  on 
the  nerve  cells. 

Structure  of  Nerve  Cells  as  Seen  After  the 

Chrome-Oxalic  Fixation. 

The  accompanying  Figure  i  shows  a  drawing  of  a 
giant   cell   in   the   paracentral   lobule   of   the   cerebrum. 

The  section  in  which  it  was  contained  was  stained  with 
the  iron-haematoxylin  method  and  we  notice  the  following 
particulars. 

The  nucleus  shows  a  darkly  staining  membrane  and  is 
filled  with  a  fine  network  of  fibres  between  which  the 
small  chromatin-granules  are  suspended.  In  the  middle 
of  the  nucleus  lies  the  very  dark  nucleolus  with  a  vacuole 
in  its  centre. 

The  cytoplasma  shows  the  most  beautiful  fibrillar  struc- 
ture that  I  have  ever  seen.  The  fibrillar  are  exceedingly 
fine  and  are  very  regularly  arranged  in  the  cell  processes 
and  on  the  surface  of  the  cell,  whereas  they  form  a  more 
intricate  network  in  the  centre  of  the  cell  especially 
aroimd  the  nucleus.  By  closer  observation  of  a  favorable 
spot  (the  best  places  are  the  processes  where  the  stain  is 
not  very  intensive)  we  notice  that  these  finest  cytoplasmic 
fibrillar  are  not  smooth,  like  smooth  muscle  fibrils  for  in- 
stance, but  are  composed  of  a  row  of  minute  beads  closely 
arranged  in  single  file. 

It  takes  considerable  patience  to  be  able,  to  see  these 

♦In  obtaining:  this  case  we  are  much  indebted  to  the  appreciation  of  Mr.  O. 
V.  Sage,  Warden  of  Sing  Sing  Prison,  of  the  valuable  scientific  investigations 
which  such  material  furnishes. 
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marvelous  structures  in  a  number  of  these  fibrillae,  owing 
to  their  excessive  minuteness  (about  one  hundred  millions 
of  these  granules  would  occupy  the  area  of  a  millimetre 
square),  but  in  some  more  conspicuously  placed  fibrillae 
they  are  to  be  seen  without  great  difficulty.  The  pen  and 
ink  drawing  which  was  used  for  illustration  was  copied  with 
the  greatest  care  from  an  accurately  executed  pencil 
drawing  of  the  cell  as  it  appeared  to  the  eye,  and  there 
is  no  exaggeration  of  any  of  the  details. 

The  two  granular  masses  {pig.^  represent  the  pigment 
patches  which  are  so  often  to  be  found  in  the  adult  ganglion 
cell  of  the  higher  vertebrates. 

The  Nissl  bodies  or  plaques,  it  is  true,  have  much  less 
affinity  for  the  haematoxylin  than  for  the  methylene- blue 
and  some  other  aniline  dyes,  but  yet  they  stain  slightly. 
We  notice  that  the  individual  plaques,  which  in  a  Nissl 
specimen  appear  as  dark-blue  patches,  are  by  the  iron- 
haematoxylin  method  differentiated  as  heaps  of  isolated 
small  granules,  and  it  is  interesting  to  observe  how  these 
granular  masses  are  elongated  in  those  places  where  the 
fibrillae  are  especially  parallel  to  each  other.  A  gradual 
decrease  of  granules  is  noticeable  in  the  individual 
plaques  if  we  approach  towards  a  protoplasmic  process 
and  the  process  finally  is  entirely  devoid  of  plaques. 

This  most  beautiful  fibrillar  structure  of  the  ganglion 
cell  is  revealed  in  its  finest  details  by  the  chrome-oxalic 
fixation,  a  result  which  is  not  to  be  obtained  in  such  per- 
fection by  any  other  fixing  fluid.  It  is  of  the  utmost  im- 
portance to  get,  besides  the  usual  Nissl  specimens,  also 
such  preparations  in  which  this  fibrillar  structure  is  plainly 
visible,  as  in  cases  where  no  pathological  changes  are 
noticed  in  the  Nissl  bodies,  yet  morbid  changes  may  be  hid- 
den in  the  cell  which  only  affect  the  fibrillae.  An  irregu- 
larity in  the  transmission  of  nervous  impulses  and  even  a 
slowness  of  responding  to  stimuli  may  very  well  be  due  to 
an  abnormal  condition  of  these  fibrillae  which  are  clearly 
the  paths  along  which  the  nervous  impulses  travel. 

The  beauty  in  working  with  chrome-oxalic  lies  espe- 
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cially  in  the  fact  that  one  may  apply  after  its  use  a  num- 
ber of  different  staining  methods  with  equally  good  results. 
I  have  obtained  such  splendid  Nissl  stains  as  with  no  other 
method  after  chrome-oxalic  fixation,  and  the  Biondi-Ehrlich 
modifications,  which  have  been  worked  out  in  the  course  of 
my  experiments  applied  after  chrome-oxalic  preservation, 
secured  brilliant  and  very  constant  differentiations  of  the 
various  nuclear  substances  and  of  the  cytoplasma. 

The  second  picture  is  taken  from  a  Purkinje-cell  of  the 
cerebellum  fixed  with  this  fluid,  and  stained  with  Biondi- 
Ehrlich  mixture. 

We  notice  in  the  protoplasmic  process  the  same  fibrillar 
structure  as  in  the  pyramid  cell  processes,  but  I  have  not 
been  able  to  resolve  the  individual  fibrillae  into  granules 
in  this  case.  The  fibrillae  run  parallel  in  all  the  proto- 
plasmic processes  even  in  the  finest  end-terminations  in 
all  of  which  I  have  been  able  to  trace  them  in  my  sections. 

The  nucleus  shows  no  great  difference  from  that  in  the 
pyramid  cell.  I  shall  therefore  proceed  to  the  description 
of  the  axis- cylinder.  By  a  piece  of  good  luck  I  have  struck 
in  this  section  a  cell  which  was  cut  along  the  median 
plane  and  in  which  the  principal  protoplasmic  process, 
the  axis  cylinder  and  the  nucleus  were  cut  through  their 
respective  central  axes. 

The  axis-cylinder  appears  composed  of  numerous  fine 
fibrillae  which  rapidly  spread  at  the  entrance  into  the  cell 
and  run  peripherally  over  the  surface  of  the  cell,  thus 
forming  a  basket  of  fibres,  from  which  surface-network 
individual  fibres  are  everywhere  given  off  into  the  cell- 
body  where  they  mingle  with  the  very  intricate  central 
threadwork  of  the  fibrillae.  A  glance  at  the  picture  will 
explain  the  structure  better  than  pages  of  text.  I  shall, 
therefore,  go  on  to  describe  another  very  interesting  result 
obtained  by  the  use  of  that  fluid. 

It  is  well  known  that  in  Golgi- preparations  the  finer 
branches  of  the  Purkinje-cells  appear  studded  with  the 
so-called  gemmules,  little  granules  which  are  attached  to 
the  branches  of  the  protoplasmic  processes  by  short  threads. 
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These  granules  have  been  repeatedly  declared  as  artefacts 
produced  by  the  Golgi  method,  (notwithstanding  their 
regularity  and  peculiar  structure),  on  account  of  the  im- 
possibility to  demonstrate  them  by  any  other  method. 

In  examining  some  slides  of  normal  human  cerebellum 
fixed  with  chrome-oxalic,  one  place  was  found  in  which 
a  Purkinje-cell  was  cut  so  that  almost  the  whole  branching 
system  of  the  protoplasmic  processes  was  contained  in  one 
section,  and  I  noticed  that  all  the  finer  processes  of  the 
cell  were  accompanied  in  all  their  bendings  by  clusters 
of  small  granules  which  evidently  must  be  the  gemmules. 
The  difficulty  in  demonstrating  these  granules  lies  in  the 
fact  that  in  a  Golgi- section  nothing  is  stained  but  these 
gemmules  and  the  cell-processes,  whereas  in  the  ordinary 
methods  all  the  other  elements  of  the  molecular  layer  of 
the  cerebellum  are  stained  at  the  ^same  time.  Thus  a 
great  number  of  cross-sections  through  nerve  fibres  not 
pertaining  to  the  Purkinje -cells  appears  as  granules,  and 
this  confuses  the  picture  somewhat.  Furthermore,  the 
gemmulae,  as  they  appear  in  the  Golgi-preparations,  are 
much  larger  than  those  in  my  preparations,  an  explanation 
of  which  is  furnished  by  the  consideration  that  in  the  Golgi 
method  the  cellular  structures  are  not  only  penetrated  by 
the  silver  salts,  but  that  also  around  these  structures  a 
surface  deposit  is  precipitated,  by  the  reduction  of  which 
the  size  of  the  structure  is  exaggerated. 

I  believe  that  I  am  right  in  the  statement  that  the 
gemmulai  of  the  Purkinje-cells  cannot  be  considered  as 
artefacts  produced  by  the  Golgi-method,  as  soon  as  we 
can  demonstrate  them  by  an  entirely  different  method, 
like  the  chrome -oxalic-iron-haematoxylin  process. 

This  discovery  may  be  of  some  importance  in  the  study  of 
such  nervous  diseases  as  those  where  the  gemmula?  are  de- 
stroyed and  cannot  be  demonstrated  by  the  Golgi-method. 

Very  important  results  were  obtained  with  regard  to 
the  finer  structure  of  the  nuclei  of  the  ganglion  cells, 
which,  however,  will  be  reported  in  another  paper. 

In  the  same  slides   through   the   cerebellum    different 


GRAF:    CHROME-OXALIC.  381 

Other  cellular  structures  were  well  diflEerentiated  which  are 
usually  only  demonstrated  in  Golgi-slides,  as  e.g.  the 
granule- cells  with  their  small  protoplasmic  body  and  their 
T  shaped  axis-cylinder,  the  Golgi-cells,  the  climbing-fibres, 
the  mossy-fibres  and  different  cells  of  the  molecular  layer, 
some  of  which  are  probably  the  basket-cells.  Illustrations 
and  detailed  descriptions  of  these  structures  will  be  given 
in  another  place. 

The  cells  of  the  Hippocampus  show  practically  the 
same  structures  as  the  smaller  pyramid  cells  and  it  is 
unnecessary  to  describe  them  separately. 

The  pituitary  body  was,  like  the  rest  of  the  tissues, 
preserved  without  shrinkage,  the  cells  and  nuclei  being 
well  differentiated. 

Both  in  the  cervical  and  in  the  lumbar  cord  magnifi- 
cent differentiations  of  the  large  anterior  horn  cells  were 
obtained.  The  fibrillar  nature  of  the  protoplasma  was 
again  clearly  noticed  and  the  Nissl-bodies  showed  the 
following  peculiarities.  Whereas  in  the  pyramid  and  in 
the  Purkinje-cells  the  Nissl-plaques  stain  with  the  Nissl 
and  the  iron-hcxmatoxylin  methods  only  and  not  with  the 
Biondi-Ehrlich  method,  I  have  obtained  a  green  stain  of 
the  Nissl  plaques  of  the  anterior  horn  cells  with  my 
modification  of  the  Biondi-Ehrlich  method. 

In  these  slides  the  nucleus  contained  only  a  few  green 
granules,  the  great  mass  of  the  chromatin  was  stained 
red,  the  nucleolus  orange,  the  cytoplasma  pink,  and  the 
Nissl  plaques  green.  This  shows  that  there  must  be  a 
chemical  difference  between  the  cellular  structures  of  the 
different  kinds  of  ganglion  cells,  a  fact  which  is  of  very 
great  importance  for  the  theoretical  investigation  of  the 
nervous  processes. 

The  cells  of  the  semilunar,  the  spinal  and  the  inferior 
cervical  ganglion  showed  practically  the  same  structures 
and  may  be  described  together.  The  most  evident  ad- 
vantage of  the  method  is,  that  it  prevents  shrinkage  or 
swelling  almost  absolutely,  which  is  best  seen  in  these 
cells.     In  most  of  the  preparations  made  of  spinal  ganglion 
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cells  by  the  usual  methods  the  cell-body  is  often,  to  a 
considerable  degree,  shrunken  away  from  the  capsule  of 
connective  tissue  cells  in  which  it  is  enclosed.  In  my  pre- 
parations the  cells  fill  the  capsule  almost  entirely  and  are 
well  stained  and  differentiated.  The  plasma  of  the  capsule- 
cells  is  striated  like  that  of  other  fibrillar  connective- 
tissue  cells.  As  we  have  here  a  method  by  which  shrinkage 
is  eluded,  we  are  enabled  to  pronounce  cells  more  securely 
as  diseased,  if  we  meet  with  shrinkage  in  cases  which 
were  preserved  in  the  same  way.  (The  utmost  care  in 
the  imbedding  and  mounting  processes  is  of  course  always 
implied).  The  same  advantages  apply  to  the  fixation  of 
the  sympathetic  and  the  retina. 

In  the  suprarenal  body  the  following  differentiations 
w^ere  observed.  In  the  zona  glomerulosa  the  cells  pre- 
sented a  beautiful  cytoplasmic  network  of  fine  fibrillae  with 
microsomes  in  their  meshes  and  inclosed  no  fat  globules. 

The  cells  of  the  zona  fascicularis  appeared  strongly 
vacuolated,  all  the  vacuoles  being  about  the  same  size. 
Between  the  vacuoles  the  cytoplasmic  threads  and  the 
microsomes  are  clustered  together.  The  vacuoles  contain 
fat,  which  in  this  case  is  dissolved  out  by  the  alcohols,  etc. 

The  cells  of  the  zona  fascicularis  gradually  change  their 
aspect  in  the  lower  levels  until  the  zona  reticulata  is 
reached,  in  which  the  contents  of  the  cells  are  decidedly 
granular,  looking  very  much  like  salivary  gland  cells. 
These  cells  contain  the  pigment  and  appear  darker  than 
the  other  cells. 

The  medullary  cells  show  a  fine  cytoplasmic  network  of 
fibres  among  which  microsomes  of  different  sizes  and 
pigment  granules  are  imbedded.  These  medullary  cells 
resemble  somewhat  in  their  structure  the  liver  cells. 

The  connective  tissue  membranes  and  septa  are  very 
beautifully  differentiated  by  the  stain. 

In  the  rectus  the  finer  structures  of  the  cells  are  too 
small  to  admit  a  careful  examination.  The  striped  appear- 
ance of  the  muscle  fibres  w^as,  however,  very  strikingly 
preserved. 
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The  stomach  sections  which  I  have  are  not  at  all  satis- 
factory and  I  do  not  know  to  what  to  attribute  the  failure 
of  obtaining  good  preparations.  I  do  not  think  it  is  the 
fault  of  the  fixing-fluid,  as  I  have  excellent  sections 
through  the  duodenum  in  which  the  fringe  on  the  surface 
of  the  cells  is  quite  perfectly  preserved. 

The  cells  of  the  submaxillary,  gland  showed  a  fine 
cytoplasmic  network  and  well  differentiated  nuclear 
structures. 

The  pancreas  and  jejunum,  on  the  other  hand,  was  not 
well  preserved. 

The  kidney  was  either  diseased  or  considerably  affected 
by  the  electric  shock  as  the  convoluted  tubules  were  filled 
with  debris,  the  cells  seemingly  broken  to  pieces  in  places, 
and  the  fringe  lining  the  free  surface  of  the  tubule  cells 
was  only  partly  preserved.  The  collecting  tube  cells  were 
very  much  better  preserved,  showing  a  fine  cytoplasmic 
network  in  their  cell  body.  Better  than  the  kidney-cells 
appeared  the  liver-cells,  which  were  sharply  differentiated 
from  the  capillary  network,  the  walls  of  which  were 
clearly  seen. 

In  the  testis  finally  the  karyokynetic  figures  were  very 
well  preserved. 

Of  pathological  material  I  have  preserved  in  chrome- 
oxalic  a  piece  of  motor  cortex  and  of  cerebellum  of  Case 
767  (uraemia)  of  the  Pathological  Institute. 

The  pyramidal  cells  were  intensely  shrunken  in  size  and 
a  big  pericellular  space  was  conspicuous.  The  nuclei  of 
these  cells  stained  intensely  green  in  the  Biondi-Ehrlich 
fluid.  Two  kinds  of  modified  cells  were  distinguished  by 
this  method :  i .  Strongly  shrunken  cells  with  dark  green 
nucleus  and  dark  red  cytoplasma,  and  2.  Less  shrunken 
cells  with  yellowish  red  cytoplasma  and  great  nuclei,  with 
a  green  membrane,  green,  rather  loose,  chromatic  network 
and  red  nucleoli.  This  difference  was  not  revealed  by 
the  Nissl  stain. 

In  the  cerebellum  the  Purkinje-cells  were  comparatively 
little  changed;  they  appeared  less  brilliantly  stained,  the 
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fibrillar  structure  of  the  processes  was  not  so  pronounced 
and  the  nuclei  contained  more  green  granviles  than  in  the 
normal  cells.  By  the  Nissl  method  the  chromophilic 
plaques  were  revealed  but  not  as  regularly  arranged  as 
in  the  normal  cell,  but  in  small  irregular  groups  scattered 
through  the  cell. 

I  have  to  conclude  from  these  various  observations  that 
the  fluid  is  certainly  worthy  of  introduction  into  the 
microscopical  technique  owing  to  (i)  its  rapid  penetration ; 
(2)  the  perfect  preservation  of  the  finest  cellular  struc- 
tures, and  (3)  the  rarity  and  brilliancy  of  stains  which 
are  possible  after  its  preparatory  use. 

The  length  of  time  which  the  tissues  have  to  remain  in 
the  fluid  to  be  thoroughly  well  prepared  naturally  varies 
according  to  the  size  of  the  immersed  pieces.  For  small 
pieces,  of  2  to  5  mm.  in  thickness,  I  would  recommend 
immersion  from  one-half  to  two  hours. 

The  tissues  have  to  be  washed  shortly  in  running  water 
and  repeatedly  in  alcohol  of  30  per  cent  and  50  per  cent. 

The  next  steps  in  the  treatment  are  as  usual,  dehydra- 
tion in  graded  alcohols,  imbedding  in  paraffine  with  great 
care  and  staining  on  the  slide. 


ON    THE    THERAPEUTIC    VALUE    OF    BLOOD- 
LETTING—AN EXPERIMENTAL  STUDY. 

By  Isaac  Levene,  M.  D., 

New  York. 

The  story  of  bloodletting  as  a  therapeutic  measure  is 
almost  unparalleled.  For,  regardless  of  the  changing  and 
often  opposing  views,  in  spite  of  the  diverse  theoretical 
notions  of  the  dominant  schools,  we  find  the  practice  of 
bloodletting  prevailing  at  all  periods  in  the  history  of 
medicine  and  abating  only  in  the  second  half  of  our  century. 

And  it  is  but  natural  that  blood,  which  permeates  the 
entire  human  body,  and  the  loss  of  a  certain  quantity  of 
which  involves  death,  should  have  been  considered  by  our 
forefathers  as  a  fluid  of  the  most  vital  importance,  little  as 
they  knew  of  its  anatomical  or  physiological  character. 
Before  Harvev's  discoverv  of  the  circulation  of  the  blood,  it 
was  generally  accepted  that  the  composition  of  blood  was 
different  in  different  parts  of  the  body,  and  while  it  was 
diseased  in  one  place,  it  might  be  healthy  in  all  other  parts. 
Therefore,  the  vessels  of  the  diseased  parts  were  always 
opened.  Since  Harvey's  discovery,  however,  it  is  the 
most  convenient  vein  which  is  opened,  whatever  the 
seat  of  the  disease.  During  that  long  period  the  indica- 
tions for  it  were  very  extensive,  there  was  hardly  any 
diseased  process  where  it  was  not  applied.  Even  in  the 
twenties  of  this  century,  when  the  reaction  against  blood- 
letting had  already  set  in,  the  physicians  favoring  the 
restriction  of  its  use  most,  still  advocated  its  application  at 
the  following  quite  extensive  indications; 

I. — As  an  antiphlogistic  in  all  fevers  and  inflammatory 
processes. 

2. — As  a  depletory  agent  in  order  to  lessen  the  increased 
amount  of  blood  in  the  body. 

3. — As  an  abstractive  in  order  to  remove  the  bloodstasis 
or  to  divert  an  inflammation  from  some  internal  organ. 

4. — As  a  nen'^e  sedative  and  anaesthetic  or  even  narcotic 
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(operations  were  rendered  painless  by  previously  bleeding- 
the  patient  until  he  fainted). 

5. — As  a  prophylactic  measure  in  order  to  prevent 
apoplexy  or  inflammations  of  the  internal  organs  after 
excitements.      (Krueger)  * . 

From  these  indications  of  the  conservatives,  we  can 
securely  infer  that  the  adherents  of  bloodletting  hardly 
recognized  any  disease  in  which  it  could  not  be  applied. 

Still  the  reaction  against  bloodletting  kept  on  increasing 
and  at  a  certain  period  it  looked  as  though  this  therapeutic 
measure  were  going  to  be  forgotten  entirely. 

But  during  the  last  ten  or  fifteen  years,  the  practice  of 
bloodletting  seems  to  have  revived.  It  is  again  being  re- 
commended in  pneumonia  (Duplaa  de  Garat*,  Moore 3), 
eclampsia  (Gucarof*),  aneurism  (Davison*^),  etc.  Many 
advocate  the  use  of  bleeding  in  chlorosis  (Wilhelm*, 
Scholz'',  Schubert- Reinerz^.)  Not  longer  thap  six  years- 
ago,  Pye-Smith*,  at  the  Royal  Medical  and  Surgical  So- 
ciety, felt  warranted  in  promulgating  the  following  indica- 
tions for  bleeding:  (i)  Cyanosis  with  distension  of  the 
right  side  of  the  heart,  whether  from  pulmonary  or  other 
obstruction  to  the  circulation.  (2)  The  intense  pain  of 
aortic  aneurism.  (3)  Uraemic  and  prolonged  epileptic 
convulsions.  And  in  the  debate  that  followed  he  was 
supported  by  such  prominent  authorities  as  Stephen 
Mackenzie,  Broadbent,  J.  Hutchinson,  G.  Humphry  and 
others.     Almost  as  broad  indications  are  given  by  Albu*  ^. 

Thus  it  seems  that  modern  medicine  again  inclines 
toward  that  old  favorite  remedy,  but,  as  in  the  previous 
periods,  it  seems  to  begin  at  the  wrong  end.  It  might 
have  been  pardonable  for  the  empiric  physician  of  former 
times  to  apply  immediately  to  his  patient  whatever  his 
scholastic  reasoning  dictated  to  him.  Modem  medicine 
based  on,  and  in  itself  a  part  of,  natural  science,  requires 
that  every  pharmacological  or  other  therapeutic  agent 
undergo  a  certain  test  before  it  can  be  applied  on  a  human 
being. 

The  experimental-physiological  test  must  prove  that  the 
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agent  does  not  work  injuriously  on  the  organism  and  that 
from  its  effect  on  the  different  organs  of  the  animal  body 
it  is  likely  to  show  beneficial  results  on  a  certain  pathol- 
ogical process. 

The  experimental-pharmacological  test,  in  a  new  and 
wider  application  of  the  word,  must  prove  that  it  really 
acts  beneficially  on  the  supposed  pathological  process 
produced  experimentally  on  animals.  And  only  after  that 
we  are  justified  in  testing  the  remedy  at  the  bedside. 

Let  us  see  now  whether  bloodletting  answers  all  those 
requirements  of  modern  medicine. 

Naturally,  it  is  only  in  the  seventies  of  this  century  that 
we  find  the  first  works  on  the  physiological  influence  of 
bloodletting  on  the  organism. 

Immediately  after  bloodletting,  the  quantity  of  red  blood 
corpuscles  and  haemoglobine  is  decreased  (Koeppe^*)  the 
sp.  gr.  of  the  remaining  blood  is  lowered  (Ziegelroth**). 
The  temperature  of  the  body  is  also  .lowered  by  blood- 
letting (Lorain^  3^  Choraszewsky**),  but  within  from  a 
few  hours  to  two  days,  in  proportion  to  the  quantity  of 
the  blood  extracted,  the  organism  again  assumes  its 
former  state.  The  sp.  gr.  and  the  temperature  even  rise 
abo»^e  that  prior  to  bloodletting.  The  metabolism  of 
nitrogen  after  bloodletting  is  increased,  but  the  metabol- 
ism of  fat,  on  the  contrary,  even  decreases,  as  also  does 
the  gas  metabolism  (Bauer^*).  The  pulse,  after  a  slight 
rise,  is  decreased  by  the  bloodletting.  The  number  of 
white  corpuscles  also  seems  to  increase  (Bauer^*^). 

As  to  the  blood  pressure,  some  assert  that  bloodletting 
has  hardly  any  influence  on  it  at  all  (Worm-Mueller  and 
Lesser^  ^,  Nawrotzky  and  Gatzuk^''),  while  others  hold 
that  it  is  also  being  lessened. 

Should  we  recapitulate  all  we  know  of  the  physiological 
influence  of  bloodletting  on  the  animal  body,  we  should 
find  that  it  may  temporarily  produce  a  rather  slight 
deplethoric  influence  (decreases  in  blood  pressure  and 
pulse). 

The  other  effect  of  bloodletting,  much  more  manifest, 
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is  the  temporary  increase  of  the  general  metabolism  and 
the  increased  blood  formation. 

The  normal  amount  and  consistency  of  blood  seems  to 
be  an  essential  condition  of  life  of  the  animal  organism. 

Every  loss  of  blood  has  as  its  consequence  an  increase  in 
the  work  of  the  blood-forming  organs,  and  subsequently 
of  all  other  organs  of  the  body,  hence  the  increase  of  the 
general  metabolism. 

Now  is  there  anything  in  the  physiological  action  of 
bloodletting  to  recommend  it  a  priori  as  a  therslpeutic 
measure? 

The  physical  deplethoric  action  of  bloodletting  is  hardly 
of  any  avail.  The  decrease  of  blood  pressure  is  not  es- 
tablished beyond  doubt,  especially  as  we  know  that  the 
blood  vessels  are  so  adaptable  that  they  may  receive  double 
their  ordinary  amount  of  fluid  without  marked  effect 
(Samuel^s). 

The  advocates  of  bloodletting  assume  that  after  vene- 
section the  lymphatic  fluids  of  the  congested  parts,  owing 
to  the  altered  condition  of  pressure,  find  their  way  into 
the  blood  vessels,  thereby  lessening  the  local  congestion. 
But  even  if  we  assume  that  the  blood  vessels  have  the 
property  of  drawing  in  the  lymphatic  fluid,  there  is  no 
proof  that  that  fluid  is  being  abstracted  from  the  congested 
parts  and  not  evenly  from  all  parts  of  the  organism. 

Modern  pathology  proves  that  not  all  the  notions  and 
ideas  of  the  humoral  pathologists  of  former  times  were 
absurd.  Blood  seems  to  be  the  most  important  factor  in 
a  great  number  of  pathological  processes.  Most  of  the 
bacterial  diseases  are  produced  in  one  of  the  following 
ways:  Either  the  bacteria  remain  in  their  place  of  in- 
vasion and  produce  there  different  toxines  which  are 
subsequently  absorbed  by,  and  circulated  in,  the  blood 
(toxhaemiai).  Or  the  bacteria  themselves  penetrate  into 
the  blood  and  injure  their  host  by  their  metabolism 
(bacterhaemiae). 

Furthermore,  the  blood  also  does  the  work  of  defending 
the  organism  against  the  bacterial  intoxications,  either  by 
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the  means  of  its  white  corpuscles  (Metschnikoff)  or  by 
the  different  chemical  substances,  alexines  developed  in 
its  serum  (Buchner). 

Many  other  pathologfical  processes,  like  myxoedema, 
diabetes,  uraemia,  eclampsia, and  some  gastro-ihtestinal 
disorders  have  as  their  cause  intoxication  by  poisons  either 
produced  inside  of  the  organism  itself  through  some  dis- 
order in  its  metabolism  or  introduced  from  outside.  Most 
of  these  poisons  also  circulate  in  the  blood. 

The  opinion  has  been  expressed  that  in  most  of  these 
processes  bloodletting  may  be  beneficial,  not  only  in  that  it 
increases  the  general  metabolism,  but  also  that  it  diminishes 
the  amount  of  poison  circulating  in  the  blood  (Albu^°). 

I  consider  this  the  most  satisfactory  explanation  of  the 
value  and  necessity  of  bloodletting,  if  it  has  any,  and  that 
if  bloodletting  is  of  any  benefit  it  is  so  in  these  cases  of 
bacterial  and  other  intoxications. 

I  therefore  concluded  to  test  experimentally .  whether 
bloodletting  has  any  beneficial  effect  upon  some  of  these 
pathological  processes. 

The  way  I  chose  to  test  that  effect  was  the  following: 
I  inoculated  rabbits  (this  is  the  only  animal  I  experimented 
upon)  with  a  certain  amount  of  a  given  poison,  which,  as 
was  previously  ascertained,  would  kill  the  animal  always 
at  approximately  the  same  time. 

Another  rabbit  of  about  the  same  weight  and  inoculated 
in  the  same  manner  I  bled  at  different  times  after  inocula- 
tion. I  could  thus  compare  the  influence  of  the  inocula- 
tion on  both  animals. 

Experiments  by  others  have  shown  that  half  the  amount 
of  the  blood  of  an  animal  may  be  let  out  and  replaced 
by  physiological  salt  solution  without  injuring  the  animal. 
A  few  experiments  on  bleeding  performed  by  me  on  heal- 
thy rabbits  corroborated  that. 

In  the  first  few  experiments  on  bleeding  the  inoculated 
animals,  I  therefore  let  out  nearly  that  amount  of  blood, 
but  subsequently  I  diminished  it,  believing  it  to  be  still 
too  much  for  an  animal  weakened  by  the  inocu-lations. 
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In  every  experiment  a  bleeding  was  followed  by  an  in- 
travenous injection  of  physiological  salt  solution  in  order 
to  obviate  the  possibility  of  a  physical  action  of  bloodlet- 
ting on  the  blood  pressure. 

The  quantity  of  physiological  salt  solution  used  was 
nearly  double  that  of  the  extracted  blood.  My  reason  for 
acting  thus  was  that  I  noticed  in  my  experiments  on  nor- 
mal animals  that  whenever  the  quantity  of  the  salt  solu- 
tion exceeded  that  of  the  extracted  blood,  the  heart  was 
stimulated  quite  perceptibly. 

I  do  not  think  that  the  subsequent  transfusion  of  the 
salt  solution  impaired  in  any  way  the  results  of  my  work. 

The  more  recent  clinical  work  on  venesection  always 
recommended  to  add  to  it  salt  solution  transfusion.  The 
transfusion  itself  is  proved  to  be  beneficial  in  many  path- 
ological processes.  It  therefore  emphasizes  my  results 
still  more.  Had  I  obtained  different  results,  I  would  have 
experimented  on  bleeding  without  the  transfusion  of  salt 
solution. 

The  first  poison  I  used  was  diphtheria  toxine,  as  that  fur- 
nishes the  most  striking  and  the  best  studied  example  of  a 
toxaemia. 

I  next  selected  for  my  inoculations  a  virulent  broth  cul- 
ture of  pneumococci,  as  those  are  among  the  bacteria 
producing  a  bacterhaemia,  and  as  croupous  pneumonia  is 
at  the  same  time  a  disease  for  which  bleeding  has  been 
advocated  most  strenuously  and  persistently. 

In  conclusion  I  undertook  a  few  inoculations  of  ricin  in 
order  to  test  the  influence  of  bloodletting  on  non-bacterial 
intoxications.  I  chose  that  alkaloid  because  its  action  has 
been  well  studied  lately  and  is  so  slow  as  to  easily  allow 
bloodletting. 

Experiments    with    Diphtheria  Toxine: 

For  this  series  of  experiments  I  used  diphtheria  toxine 
furnished  to  me  by  the  courtesy  of  Dr.  W.  H.  Park  of  the 
New  York  Health  Department.  I  ascertained  that  from 
o.  25  to  o.  3  cc.  of  that  toxine  injected  subcutaneously  invari- 
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ably  killed  a  rabbit  of  middle  weight  in  twenty-four  to 
forty-eight  hours,  while  the  animals  outlived  an  injection 
of  o.  2  cc.  of  that  toxine.  Having  thus  acquired  a  criterion 
for  comparison,  I  began  my  experiments  on  bleeding  the 
inoculated  animals.  I  bled  the  animals  always  from  the 
external  carotid  and  made  the  subsequent  transfusion 
through  the  jugular  vein  of  the  same  side.  When  I  made 
a  second  bleeding  and  transfusion  I  left  one  end  of  the 
ligature  long  and  under  its  guide  I  always  found  again  the 
carotid  and  jugular  vein  of  the  same  side.  In  the  freed 
artery  I  inserted  a  good  sized  (veterinary)  hypodermic 
needle  with  two  inches  of  rubber  tubing  attached  to  it. 
I  drew  the  blood  into  a  graduate  and  held  an  artery  for- 
ceps in  readiness  in  order  to  clamp  the  artery  as  soon 
as  I  had  drawn  the  necessary  quantity  of  blood. 

The  following  are  the  results  of  my  experiments  on 
bleeding  rabbits  inoculated  with  diphtheria  toxine : 

Rabbit  No.  i,  weighing  1450  gm.,  was  injected  0.3  cc.  of  diphtheria 
toxine  subcutaneously  at  8.45  a,  m.  At  4  p.  m.  of  the  same  day  I  ex- 
tracted from  it  30  cc.  of  blood  and  injected  50  cc.  of  salt  solution. 
The  rabbit  died  at  6  p.  m.  the  following  day.  It  consequently  lived 
33  hours  15  minutes  after  the  inoculation. 

Rabbit  No.  2,  weighing  1300 gm.,  was  injected  0.3  cc.  of  diphtheria 
toxine  at  3. 30  p.  m.  At  5 .  30  p.  m .  of  the  same  day  30  cc.  of  blood  extracted 
and  injected  50  cc.  of  salt  solution.     The  rabbit  died  in  42  hours. 

Rabbit  No.  3,  weighing  1695 gm.,  was  injected  0.3  cc.  of  diphtheria 
toxine  at  1 1  a.  m.  At  4  p.  m.  of  the  same  day  20  cc.  of  blood  extracted 
and  injected  30  cc.  of  salt  solution.     The  rabbit  died  in  about  30  hours. 

Rabbit  No.  4,  weighing  i76ogm.,  was  injected  0.3  cc.  of  diphtheria 
toxine  at  1 1. 30  a.  m.  At  5  p.  m.  of  the  same  day  10  cc.  of  blood  extracted 
and  injected  20  cc.  of  salt  solution.     The  rabbit  died  in  about  30  hours. 

Rabbit  No.  5.  weighing  issogm.,  was  injected  0.3  cc.  of  diphtheria 
toxine  at  3. 30  p.  m.  At  5  p.  m.  of  the  same  day  10  cc.  of  blood  extracted 
and  injected  20  cc.  of  salt  solution.     The  rabbit  died  in  about  40  hours. 

Rabbit  No.  6,  weighing  1480  gm.,  was  injected  0.25  of  the  diph- 
theria toxine  at  3.30  p.  M.  At  5  p.  m.  of  the  same  day  10  cc.  of  blood 
extracted  and  injected  20  cc.  of  salt  solution.  The  rabbit  died  in 
about  40  hours.   , 

Rabbit  No.  7,  weighing  1500  gm.,  was  injected  0.25  cc.  of  the  diph- 
theria toxine  at  3.30  p.  m.  At  5  p.  m.  of  the  same  day  10  cc.  of  the 
blood  were  extracted  and  injected  20  cc.  of  salt  solution.     The  follow- 
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ing  day  at  4  p.  m.  again  10  cc.  of  blood  were  extracted  and  injected 
20  cc.  of  salt  solution.     The  rabbit  died  in  about  40  hours. 

Rabbit  No.  8,  weighing  1360  gm.,  was  injected  0.25  cc.  of  diphtheria 
toxine  at  2.30  p.  m.  At  4.30  p.  m.  of  the  same  day  10  cc.  of  blood 
were  extracted  and  injected  .20  cc.  of  salt  solution.  At  4. 30  p.  m.  of 
the  following  day  4  cc.  of  blood  were  extracted  and  injected  20  cc.  of 
salt  solution.     The  rabbit  lived  about  36  hours. 

The  results  of  these  experiments  show  that  the  bleeding 
and  salt  solution  transfusion  did  not  prolong  the  life  of  the 
animals  poisoned  with  diphtheria  toxine.  I  would  add  that 
most  of  the  animals  not  bled  looked  healthier  the  last  hours 
of  their  life  than  those  bled. 

The  time  of  death  could  not  always  be  ascertained 
exactly,  as  some  of  the  animals  died  during  the  night 
when  there  was  nobody  in  the  laboratory. 

The  autopsy  of  the  animals,  whether  bled  or  not,  did 
not  show  any  macroscopical  changes. 

Experiments  with  Pneumococcus  Cultures. 

It  is  rather  difficult  to  have  always  on  hand  a  virulent 
culture  of  pneumococci.  I  prepared  it  in  the  following 
way: 

Having  received  a  culture  through  the  kindness  of  Dr. 
Lambert  of  the  New  York  Health  Department,  I  injected 
I  cc.  of  it  into  an  ear  vein  of  a  rabbit.  As  soon  as  the 
animal  died  I  dipped  a  sterilized  cotton  swab  in  the  blood 
of  the  heart  opened  with  aseptic  precautions,  and  inocu- 
lated with  it  a  tube  containing  one-third  of  ascites  fluid 
and  two-thirds  of  broth.  I  kept  that  tube  in  an  incubator 
at  37  degrees  C.  24  hours  and  then  let  it  cool.  I  did  not 
use  my  cultures  later  than  three  days  after  inoculation  of 
the  tube,  and  whenever  I  needed  it  later,  I  injected  it 
again  into  the  animal  and  went  through  the  whole  proce- 
dure again.  Preliminary  experiments  with  these  cultures 
showed  that  an  intravenous  injection  of  from  0.02  to 
0.05  cc.  of  the  culture  (to  get  such  small  doses  I 
diluted  the  cultures  before  using  in  broth)  kills  a  rabbit  of 
middle  weight  within  24  to  48  hours.  The  same  does  a 
subcutaneous  injection  of  0.05  cc.     But  as  the  virulence 


levene:  therapeutic  value  of  bloodletting.     393 

of  the  cultures  is  not  constant,  I  was  not  satisfied  with 
these  preliminary  experiments  and  at  every  experiment 
on  bleeding  I  injected  a  control  animal  from  the  same 
culture  tube. 

Experiment  No.  i. — Rabbit  No.  9,  weighing  1888  gm.,  and  rabbit 
No.  10,  weighing  1750  gm.,  were  both  injected  at  9.  30  a.  m.  intra- 
venously with  0.05  cc.  of  the  pneumococci  culture.  At  5  p.  m.  of  the 
same  day  1 5  cc.  of  blood  were  extracted  from  Rabbit  No.  9  and  30 
cc.  of  physiological  salt-  solution  injected  into  it.  Both  animals  died 
the  following  morning,  i  .e.  about  24  hours  after  inoculation. 

Experiment  No.  2. — Rabbit  No.  11,  weighing  1450  gm  ,  and  rabbit 
No.  12,  weighing  1500  gm.,  were  both  injected  intravenously  0.03 
cc.  of  pneumococci  culture  at  9  a.  m.  At  4  p.  m.  of  the  same  day  12 
cc.  of  blood  were  extracted  and  25  cc.  of  salt  injected  into  rabbit  No. 
II.  The  animal  died  the  follo\ving  morning  at  8  a.  m.  after  23  hours, 
while  rabbit  12  died  at  12.30  p.m.,  27^  hours  after  inoculation. 

Experiment  No.  3. — Rabbit  No.  13,  weighing  1850  gm.,  and  rabbit 
No.  14,  weighing  1820  gm.,  were  both  injected  intravenously  0.02  cc. 
of  pneumococci  culture  at  9  A.M.  At  4  p.  m.  of  the  same  day  10  cc, 
of  blood  were  extracted  from,  and  25  cc.  of  salt  solution  injected  into, 
rabbit  13.     On  the  following  morning  both  rabbits  were  found  dead. 

Experiment  No.  4. — Rabbit  No.  15,  weighing  1500  gm.,  and  rabbit 
No  it),  weighing  1450  gm.,  were  both  injected  subcutaneou.sly  0.05  cc. 
of  pneumococci  culture  at  11  a.  m.  At  4  p.  m.  of  the  same  day  12  cc. 
of  blood  were  extracted  from,  and  25  cc.  of  salt  solution  injected  into, 
rabbit  15.  The  following  morning  rabbit  16  was  found  dead.  Rabbit 
15  outlived  the  inoculation. 

Experiment  No.  5.  Rabbit  No.  17,  weighing  1700  gm.,  and  rabbit 
No.  18,  weighing  1500  gra.,  were  both  injected  subcutaneously  0,05 
cc.  of  pneum.  culture  at  11.30  a.  m.  At  4  p.  m.  of  the  vSame  day  12  cc^ 
of  blood  were  extracted  from,  and  20  cc.  of  salt  solution  injected  into, 
rabbit  17.  Rabbit  17  died  in  about  24  hours,  while  rabbit  18  died 
in  about  48  hours. 

Experiment  No.  6. — Rabbit  No.  19,  weighing  1830  gm.,  and  rabbit 
No.  20,  weighing  i840gm.,  were  both  injected  subcutaneously  0.05  cc. 
of  pneumococci  culture  at  3  p.  m.  At  5  p.  m.  of  the  same  day  12  cc. 
of  blood  were  extracted  and  20  cc.  of  salt  solution  injected  into  rabbit 
19.  The  next  morning  rabbit  No.  19  was  found  dead,  while  rabbit 
20  died  only  at  11  a.  m.,  /.  e.  it  oulived  rabbit  19  by  at  least  3  hours. 

Experiment  No.  7. — Rabbit  No.  21,  weighing  1930  gm.,  and  rabbit 
No.  22,  weighing  1770  gm.,  were  both  injected  subcutaneously  0.05 
cc.  of  pneumococci  culture,  at  1 1  a.  m.  At  5  p.  m.  of  the  same  day  10 
cc.  of  blood  were  extracted  from  it  and  20  cc.  of  salt  solution  injected 
into  rabbit  21.  On  the  following  morning  rabbit  21  was  found  dead. 
Rabbit  22  died  a  day  later. 
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This  series  of  experiments,  with  the  exception  of  Ex- 
periment No.  4,  also  shows  that  the  animals  that  were  bled 
not  only  did  not  improve,  but  mostly  died  sooner  than 
those  not  bled. 

As  to  the  results  of  experiment  No.  4,  I  am  unable  to 
account  for  them,  unless  that  animal  was  naturally  immune 
against  pneumococci,  but  at  any  rate  it  stands  alon^  in  all 
my  experiments. 

The  autopsy  of  all  these  animals  revealed  bloody  extra- 
vasations in  all  the  serous  cavities  and  in  the  lungs  and 
enlarged  spleen.  The  animals  that  were  bled  showed  an 
ansemic  state  of  parenchymatous  organs  in  comparison 
with  the  control  animals,  and  in  two  cases  the  lungs  of  the 
animals  bled  contained  a  visibly  smaller  quantity  of  blood 
than  those  of  the  control  animals. 

Experiments  with  Ricin. 

The  experiments  of  Flexner^  ^  show  that  from  a  hypo- 
dermic injection  of  0.005  of  ricin,  rabbits  died  within  24 
to  48  hours.  Taking  this  for  granted,  I  have  made  but 
one  preliminary  experiment  (the  rabbit  died  in  24  hours 
after  the  injection).  As  a  precaution,  I  again  had  a 
control  animal  at  every  experiment. 

Experiment  No.  i. — Rabbit  No.  23,  weighing  1700  gm.,  and  rabbit 
No.  24,  weighing  1560  gm.,  were  both  injected  hypodermically  0.005 
of  ricin  at  S.30  a.  m.  At  4  p.  m.  of  the  same  day  15  cc.  of  blood  were 
extracted  from,  and  25  cc.  of  salt  solution  injected  into,  rabbit  23.  On 
the  following  day  rabbit  23  died  at  7  a.  m.,  rabbit  24  died  at  i  p.  m. 

Experiment  No.  2. — Rabbit  No.  25,  weighing  1600  gm.,  and  rabbit 
No  26,  weighing  1420  gm.,  were  both  injected  subcutaneously  0.005 
gm.  of  ricin  at  S.  30  a.  m.  At  5  p.  m.  of  the  same  day  10  cc.  of  blood 
were  extracted  from,  and  20  cc.  of  salt  solution  injected  into, 
rabbit  25.  On  the  following  day  in  the  morning  both  animals  were 
found  dead. 

Experiment  No.  3. — Rabbit  No.  27,  weighing  1540  gm.,  and  rabbit 
No.  28,  weighing  1520  gm.,  were  both  injected  subcutaneously  0.005 
gm.  of  ricin  at  11.30  a.  m.  At  5  p.  m.  of  the  same  day  10  cc.  of  blood 
extracted  from,  20  cc.  of  salt  solution  injected  into,  rabbit  27.  On  the 
following  day  rabbit  27  died  in  the  morning,  while  rabbit  28  died 
in  the  afternoon. 
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Summary. 

It  will  be  noticed  that  all  my  experiments  were  made 
on  entirely  healthy  animals,  and  that  the  animals  were 
inoculated  with  bacterial  toxines  or  alkaloids. 

In  other  words,  the  animals  were  placed  in  the  simplest, 
or,  if  the  expression  be  permitted,  in  the  most  elementary 
pathological  condition,  free  from  all  abnormal  secondary 
complications. 

Under  such  circumstances  the  effect  of  a  therapeutic 
agent  must  be  most  manifest,  and  bloodletting,  in  our 
experiments,  if  it  was  of  any  effect  at  all,  was  deleterious. 

In  conclusion,  while  I  have  certainly  been  unable  to 
investigate  all  of  the  diseases  in  which  bloodletting  could 
have  been  considered  a  priori  of  some  value  or  in  which  it 
has  ever  been  proposed,  still  the  processes  chosen  are  fair 
samples  of  those  in  which  bloodletting  should  have  been 
of  greatest  benefit.  The  results  were  negative  and 
their  uniformity  enhances  their  value. 

In  what  way,  then,  can  it  be  explained  that  bloodletting 
was  considered  an  invaluable  remedy  during  so  long  a 
time?  In  the  first  place,  a  healthy  organism  can  endure, 
and  quickly  recuperate  from,  great  losses  of  blood,  as  we 
see  in  cases  of  placentapra^via,  hemorrhoidal  and  traumatic 
hemorrhages,  and  so  forth.  The  dangers  of  bloodletting 
are  therefore  not  manifest.  Besides,  bloodletting  was 
at  its  acme  at  a  time  when  the  pharmacological  inven- 
tory was  very  poor.  Bloodletting  had  to  serve  instead 
of  such  widely  different  therapeutic  measures  as  heart 
stimulants,  nervous  sedatives,  salic.  of  soda,  quinine, 
chloroform,  and  so  on.  Of  a  later  day,  our  forefathers 
already  suspected  that  pathological  processes  have  some- 
thing to  do  with  the  blood,  but  tried  to  explain  it  in  the 
simplest  way.  **The  blood  is  diseased,"  they  said,  '*and 
part  of  it,  therefore,  must  be  let  out. "  At  present  we  have 
a  much  clearer  understanding  of  pathological  processes 
and  as  a  result  we  have  acquired  specific  measures,  such 
as  antiseptics  as  a  preventive  against  septicaemia,  organo- 
or  sero-therapy,  etc.     Our  further  work  lies  in  the  same 
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direction :  we  must  look  for  measures  based  on  our  knowl- 
edge of  the  nature  of  the  process  and  not  attempt 'to  apply 
bloodletting  as  *'a  blood -cleaning  agent'*  as  Albu^® 
puts  it. 

I  deem  it  a  pleasant  duty,  in  concluding  my  work,  to 
express  my  thanks  to  Professor  T.  M.  Prudden  and  Dr. 
Ira  Van  Gieson  for  help  extended  to  me  during  my  ex- 
periments, which  were  largely  done  in  the  laboratory  of 
the  Department  of  Pathology  of  the  College  of  Physicians 
and  Surgeons,  New  York. 
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CONTRIBUTION  TO  THE  STUDY  OF  THE  BLOOD 

IN  GENERAL  PARESIS. 

By  Smith  Ely  Jelliffe,  A.  B.,  M.  D.* 

From  the  Bins:hamton  State  Hospital  Laboratories. 

Greneral  paresis  is  such  a  well  marked  form  of  mental 
disease  that  any  study  of  its  underlying  causative  factors 
presents  a  special  attractiveness  that  is  wanting  in  many 
other  forms  of  mental  impairment.  It  is  probably  due  to 
this  fact,  in  part  at  least,  that  so  much  work  has  been 
done  in  this  disease.  The  blood  has  received  its  share  of 
attention. 

The  most  excellent  paper  of  Capps  would  seem  to  leave 
nothing  more  to  be  said  upon  the  subject  and  had  not  the 
writer's  experience,  with  some  twenty  cases  observed  at 
the  Binghamton  State  Hospital,  pointed  to  somewhat 
different  conclusions  the  following  study  would  not  be 
presented. 

From  the  amount  of  work  done  thus  far,  it  would  appear 
that  broad  generalizations  upon  the  condition  of  the  blood 
are  not  yet  possible.  In  this  paper  the  writer  hopes  to 
present  some  more  facts,  not  necessarily  new,  whereby 
a  more  correct  approximation  to  the  average  may  be 
drawn.  Insanity  is  after  all  a  question  of  averages,  and  it 
may  be  that  the  blood  in  general  paresis  varies  within 
broad  lines  in  much  the  same  manner  that  the  psychical 
activities  vary. 

The  different  observers  who  have  worked  upon  the  blood 
of  general  paresis  have  viewed  it  from  different  stand- 
points. Capps  has  already  briefly  recapitulated  the  work 
of  the  earlier  authors  from  Erlenmeyer  in  1846  to  the 
present   time.      Thus    Erlenmeyer  in    1846   and    Hittorf 

•  It  is  with  pleasure  that  I  here  express  ray  obligations  to  Dr.  Chas.  G.  Wagner 
for  the  privilege  of  spending  a  summer  at  the  Binghamton  State  Hospital.  My 
thanks  are  also  expressed  to  members  of  the  staff  of  that  institution,  Drs. 
Sastman,  White,  MacCoy,  and  Eggleston,  who  made  me  welcome  and  did 
everything  in  their  power  to  aid  me  in  this  and  other  studies.  1  am  also  in- 
debted to  Mr.  Bert  E.  Nelson  and  Mr.  M.  Boulgourjoo  for  much  assistance  in 
the  counting  and  gathering  of  specimens. 
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in  1847  both  came  to  the  general  conclusions  that  the 
number  of  globules  was  reduced  and  that  the  blood  ap- 
peared more  watery  in  this  disease.  Michea  and  Suther- 
land both  record  an  increase  in  the  red  blood  cells,  and 
the  latter  author  states  that  there  is  an  increase  in  the 
leucocytes. 

None  of  these  earlier  contributions  were  made  with 
instruments  of  precision  and  cannot  be  regarded  as  evi- 
dence from  the  present  point  of  view.  MacPhail  may  be 
considered  to  be  the  first  author  to  use  such  instruments. 

MacPhail  studied  some  fifteen  or  more  cases,  taking  care 
to  observe  the  distinctions  in  the  different  stages  of  the 
disease  as  seen  from  the  clinical  standpoint ;  thus  for  the 
first  stage  his  figures  run  :* 


Case. 

Duration. 

H^EOMGLOBIN. 

H-«MOCYTES. 

Leucocytes 

I 

6  months     . . 

.      68 

per  ct.      . . . 

4,450,000 

...     15,890 

2 

...       12 

CC 

62 

II 

.       4,405,000 

. ..     12,710  " 

3     • 

..       9 

.    .   ■ 

66 

II 

4,420,000 

...     17,000 

4 

3 

•    • 

70 

II 

.        4,515.000 

...     14,500 

5 

...       4 

II 

■    •    1 

65 

It 

4,380,000 

...     12,880 

Thus  all  of  these  cases  show  a  marked  decrease  of  haemo- 
cytes  and  a  moderate  degree  of  leucocytosis. 

If  we  follow  Cabot  in  his  statement,  p.  83,  that  one 
may  expect  to  find  leucocytes  varying  from  3,000-10,500 
in  normal  cases,  and  Rieder  and  Reinert  that  digestion 
leucocytosis  may  reach  33  per  cent  above  the  normal, 
even  then  MacPhail's  figures  show  leucocytosis.  For  the 
second  stage  the  results  show : 


Case. 

Duration. 

H.«MOGLOBIN'. 

H.^mocytes. 

Leucocytes. 

I      . . . 

3  years 

. .     75  per  ct.     . . . 

4,495,000 

...     18,000 

2 

9  months 

..     65 

■  ■ 

.    4,380,000 

. . .     19,000 

3     ... 

I  year 

. .     72 

li 

•   •   < 

4,265,000 

...     23,700 

4     .• 

I      *• 

..     70 

■   • 

4,220,000 

. . .     23,400 

5     .. 

9  months     . 

..     68 

a 

•  •  1 

4,265,000 

. . .     30,400 

This  shows  a  marked  accentuation  of  the  same  kind  as 
noted  for  the  first  stage,  save  that  the  haemoglobin  is 
higher. 

•  MacPhail  Rives  his  numbers  of  red  cells  in  percentage  of  5,000,000  and  his 
white  cells  are  recorded  in  proportion  to  the  red  ones.  These  have  been 
calculated  so  as  to  bring  the  results  in  accord  with  the  scheme  of  enumeration. 
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For  the  terminal  stage  his  figures  run: 


Case. 

Duration. 

HAEMOGLOBIN. 

H.CMOCYTES. 

Leucocytes 

I 

1 8  months -h. . 

58  per  ct.     . 

3,880,000 

...      27.700 

2      . . 

.     i6       " 

.  64 

4( 

.  .       4,055,000 

28,900 

3     .. 

.       8    •  •• 

.     55 

(t 

•        ■ 

.        3,445.000 

...      31.400 

4     ■• 

.       6       •' 

.     66 

•        < 

.     4..525,ooo 

...      34,300 

5     .. 

.       9       *' 

.     60 

(  c 

•    1 

4,020,000 

36,600 

His  summary  is  as  follows: 

(i) — Haemoglobin  is  low  on  admission,  it  improves  in 
the  second  stage  and  again  falls  in  the  third  stage. 

(2) — The  red  cells  deteriorate  in  quantity  and  quality 
with  the  progress  of  the  disease. 

(3) — Small  granule  cells  are  not  present  in  the  blood 
during  the  last  stage. 

(4) — Leucocytosis  gradually  increases  as  the  disease 
progresses. 

Bevan  Lewis  is  quoted  by  Capps  as  stating  that  the  red 
cells  are  diminished  in  general  paresis.  I  am  unable  to 
verify  this  statement,  as  Lewis  says:  **A  diminution  of 
haemoglobin  is  clearly  indicated  in  all  cases  of  general 
paralysis  examined  by  me.  The  corpuscular  richness  varies 
considerably,  in  fact,  from  75-126  per  haemic  unit,  the 
higher  register  pertaining  to  cases  where  maniacal  excite- 
ment prevailed.  No  connection  is  established,  however, 
between  mania  and  such  corpuscular  richness,  since  a 
diminution  in  the  number  of  red  cells  is  quite  as  often, 
and,  in  our  experience,  more  frequently,  met  with  in 
maniacal  conditions. " 

Calculating  Lewis'  tables,  we  obtain  the  following: 


ASE. 

HAEMOGLOBIN. 

Red  Cells. 

White  Cells 

Per  H^mic 

Unit. 

I        ... 

71  per  ct.       . . . 

6,250,000 

40 

2       ... 

70 

5 — 6,000,000 

15 

3     .... 

60—65       *•       .... 

4, 2  50, 000 — 5 ,  500, 000 

45 

4     .... 

58     - 

4,560,000 

20 

5     . . . . 

53 

4,000,000 

35 

6     .... 

66 

5.111,000 

25 

7     ... 

68 

5,030,000 

24 

8     .... 

60 

4,360,000 

32 

9       .. 

70 

4,550,000 

22 
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ASE. 

HAEMOGLOBIN. 

Red  Cells. 

White  Cells 

Per  HiEMic 

Unit 

lO   , 

62- 

-70 

4,090,000 

50 

II 

64 

3,950,000 

20 

12   , 

70 

3,920,000 

22 

13   . 

68 

4,090,000 

20 

14  . 

•  ■ 

3,860,000 

25 

15 

B   ■  •   • 

64 

10 

Smyth  has  published  the  longest  list  of  cases,  but  he 
made  no  differential  leucocyte  counts;  but  his  figures 
however,  we  believe,  are  worth  giving. 

His  conclusions  are : 

(i) — Haemoglobin  shows  no  marked  changes,  the  exalted 
conditions  seeming  to  increase  it. 

(2) — Red  cells  lost  in  melancholia,  epilepsy  and  general 
paresis,  the  diminution  being  least  in  general  paresis. 

(3) — The  specific  gravity  is  higher  then  in  the  normal 
condition,  1055  being  the  standard. 

His  tables  (haemoglobin  estimated  by  Roy's  apparatus) 
are  as  follows: 


Case. 

HAEMOGLOBIN. 

HiEMOCYTES. 

Sp.  Gr. 

I    . .. . 

70  per  ct. 

4,600,000 

1060 

2    

80 

5,010,000 

1060 

3 

60   ** 

4,520,000 

1059 

4 

70  " 

,  ...      4,250,000 

1062 

5 

65  *' 

.  ...      4,680,000 

1059 

6 

65  - 

4,440,000 

1062 

7 

55    *• 

,  ...      4,620,000 

1058 

8 

58  - 

.  ...      4,280,000 

1061 

9 

64  •• 

.  ...      4,850,000 

. . . .     1061 

10    

65  - 

5,200,000 

1061 

II 

70  " 

.  ...      4,890,000 

1059 

12 

75    " 

4,450,000 

1049 

13 

70   " 

4,620,000 

. . . .     1061 

14 

65    •' 

.  .  .  .      4,920,000 

1059 

15 

70   •• 

.  ...      4,870,000 

1059 

16 

72   ** 

.  .  .  .      4,680,000 

. . . .     1061 

17 

74 

.  ...      4,820,000 

. . . .     1061 

18 

70   " 

.  ...      3,960,000 

. . . .     1061 

19 

74    •• 

.  ...      4,980,000 

1061 

20 

70   ** 

.  ...      4,680,000 

1058 

21 

60 

.  .  .  .      4,460,000 

. . . .     1060 
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Case. 

HiEMOOLOBIN. 

HiEMOCYTES. 

Sp.  Gr. 

22 

58     " 

4,560,000 

1059 

23 

58     - 

•4,280,000      ..., 

1057 

24 

72 

4,560,000      

1062 

25 

68 

4,820,000      

1067 

26 

63    •* 

4,920,000      

1057 

27 

70 

5,100,000 

1056 

28 

70 

4,340,000      

1060 

29 

72 

4.860,000 

1058 

30 

71 

4,910,000      

1058 

31 

72 

4,908,000 

1060 

32 

74 

4,701,000 

1062 

33 

70 

4,620,000 

1060 

34 

70 

5,190,000      

1059 

35 

74 

4,500,000 

1062 

36 

70 

4,630,000      .  .  .  . 

1060 

37 

74 

4,501,000 

1062 

38 

70  .  " 

5,160,000 

1059 

39 

73 

4,690,000      .... 

1059 

40 

76    " 

4.910,000 

1063 

Winckler  states,  from  a  record  of  twenty-one  cases  of 
general  insanity,  that  haemoglobin  and  red  cells  vary  with 
body  weight.  They  both  decrease  in  the  early  stage,  are 
stationary  in  the  second  stage  and  again  decrease  in  the 
third  stage. 

Krypiakiewicz  studied  the  eosinophiles  mainly.  In  a 
total  of  fifteen  cases  he  observed  no  increase  in  these  cells, 
and  leucocytosis  was  observed  in  some  cases  only.  Haemo- 
globin and  red  corpuscles  were  diminished  and  poikilocy- 
tosis  was  present. 

Zappert  gives  the  following  figures  for  two  cases  observed 
by  him: 


Case. 

HiEMOCYTES. 

Leucocytes. 

Eosinophiles. 

I 

4,200,000 

7f300 

Decreased. 

2 

4,100,000 

•  • • «    0,000     •  • . 

1.94  per  cl. 

Houston   published  the   results  of  four  examinations; 
his  figures  were  as  follows  ; 

Case.  Haemoglobin. 

1  70  per  cent. 

2  78 

3  80 

4  73 


1 1 


<  I 


H/emocytes. 
4,820,000 
4,940,000 
4,880,000 
4,340,000 
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He  does  not  give  any  figures  of  the  leucocytes  but 
estimates  them  to  be  about  normal. 

Roncoroni  was  concerned  mainly  with  the  eosinophiles. 
As  quoted  from  Capps,  "These  he  found  to  vary,  at 
times  very  scarce,  rarely  in  normal  frequency,  in  extremely 
agitated  cases  with  a  tendency  to  violence  they  increase 
from  8  to  1 8  per  cent,  and,  in  one  instance,  even  to 
25  per  cent  of  the  total  number  of  leucocytes." 

In  Burton's  four  cases  the  figures  are : 


Case. 

HAEMOGLOBIN. 

PLemocytes. 

Leucocytes. 

I 

75  per 

ct. 

....         6,990,000 

13,000 

2 

65 

(« 

....         5,260,000 

10,000 

3 

80 

(t 

4,570,000 

9,000 

4 

•  • .     72 

1 1 

A 

....         3,960,000 

r      -1                                                                   • 

9,000 

No   differential   counts  of  leucocytes   are   given  and,  as 
Capps  points  out,  the  classification  seems  involved. 

Somers  gives  the  following  figures  for  general  paresis, 
as  the  average  of  five  cases:  Red  cells,  4,266,000;  white 
cells,  88,000;  haemoglobin,  74  per  cent;  eosinophiles  in 
one  absent;  polynuclear  neutrophiles  normal  in  both; 
poikilocytosis  in  five ;  plaques  in  two ;  granules  in  three. 
Evidently  88,000  is  a  misprint. 

The  most  exhaustive  and  by  far  the  best  study  that  we 
have  is  that  of  Capps.  His  work  shows  painstaking  labor 
and  his  results  are  to  be  relied  upon  perhaps  even  more 
than  those  of  the  present  writer,  as  more  time  and  care 
were  expended  in  his  research.  We  feel,  however,  that 
they  do  not  tell  the  whole  story,  hence  the  publication  of 
this  paper.     His  tables  are  given  on  the  next  page. 

Capps*- conclusions  are  as  follows: 

**  In  looking  over  the  final  table  of  averages  we  see  that 
as  a  whole  the  haemoglobin  in  general  paresis  ranges 
from  73  to  92  per  cent,  never  falling  below  70  per  cent. 
The  percentage  is  usually  higher  several  months  after 
admission,  which  is  probably  due  more  to  hospital  care 
and  abundant  good  food  than  to  any  change  in  the  disease. 

The  specific  gravity  varies  from  1058  to  1066,  a  difference 
that  may  be  noted  in  healthy  individuals.     The  average 
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falls  somewhat  below  the  normal,  but  the  tendency  is  not 
pronounced  enough  to  make  it  of  any  practical  importance. 

Much  more  constant  is  the  diminished  numbers  of  red 
corpuscles  which  in  only  four  cases  reaches  5,000,000. 
Nevertheless  they  maintain  a  much  better  average  than 
some  observers  have  stated. 

The  leucocytosis  is  never  very  great,  but  considering 
that  it  is  present  in  some  degree  in  the  great  majority  of  a 
large  number  of  observations,  we  are  led  to  believe  that  in 
most  cases  of  general  paralysis  there  is  slight  leucocytosis, 
amounting  on  an  average  to  twenty-two  per  cent  increase 
over  the  normal.  Of  three  cases  examined  within  four 
months  of  the  beginning  of  the  disease,  two  had  no 
leucocytosis,  a  third,  of  longer  duration  and  rapid  in  its 
progress,  exhibited  a  decided  increase  in  the  white  cor- 
puscles. From  these  few  results  it  seems  that  early  cases 
of  general  paralyse  may  have  no  leucocytosis  wliatever  un- 
less accompanied  by  excitement  or  running  a  rapid  course. 
Nothing  further  can  be  said  with  regard  to  a  correspond- 
ence between  the  degree  of  leucocytosis  and  the  stage  of 
the  disease,  since,  in  many  instances,  the  leucocytes  are 
more  abundant  in  the  earlier  than  in  the  later  stages. 

In  the  analysis  of  the  leucocytes,  the  lymphocytes,  in 
every  case  but  one,  are  found  to  fall  below  the  average. 
The  large  mononuclear  cells,  on  the  other  hand,  are  gener- 
ally increased,  sometimes  to  three  times  the  usual  number. 
Roughly  speaking,  the  average  increase  in  the  large  mono- 
nuclears affects  the  diminution  in  the  lymphocytes  so  that 
the  total  mononuclear  element  is  little  altered  from  the 
normal.  The  transitional  forms  nearly  always  vary  with 
the  large  mononuclears.  The  polynuclear  cells  as  a  rule 
vary  directly  with  the  leucocytosis  as,  with  but  few  ex- 
ceptions, they  are  the  dominant  variety. 

The  eosinophiles  are  more  changeable  than  any  other 
form,  varying  from  14  to  1075  in  a  c.mm.  They  are  in- 
clined to  be  more  plentiful  in  the  cases  that  are  restless 
and    show   motor   excitement,  although    sometimes    the 

« 

reverse  is  true." 
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This  summarizes  the  work  that  has  thus  far  come  to  the 
notice  of  the  writer.  It  can  be  seen  that  in  the  main  the 
results  are  contradictory,  at  least  enough  so  to  make  one 
look  further,  for  a  wider  point  of  view. 

Turning  now  from  the  researches  of  others  to  our  own 
investigations  we  may  consider — 

1.  Technical  methods  employed; 

2.  Investigation  of  cases; 

3.  General  summary  of  work. 

I. — Methods. 

The  blood  was  obtained  from  the  ear  in  the  greater 
number  of  the  cases  for  the  estimation  of  the  corpuscles, 
as  well  as  for  the  haemoglobin,  and  the  specific  gravity. 
The  counts  were  made  with  the  regulation  Thoma  Zeiss 
apparatus.  For  the  red  cells  Gowers'  dilution  fluid  was 
used  and  the  dilution  was  generally  i — 200;  a  large 
number  of  squares  was  counted,  averaging  360.  For 
the  white  cells  the  larger  bore  pipette  was  used  with  the 
}i  of  one  per  cent  aqueous  solution  of  glacial  acetic  acid. 
Toison's  solution  was  also  used,  as  the  acetic  mixture 
was  not  always  satisfactory,  as  has  been  pointed  out  by 
Ewing  and  others. 

The  haemoglobin  was  determined  in  part  by  the  Fleischl 
haemometer,  in  part  by  Hammerschlag's  specific  gravity 
method,  though  more  frequently  the  two  were  used  and 
an  average  made  of  the  results. 

The  specific  gravity  was  determined  entirely  by  Ham- 
merschlag's method. 

Cover  glass  preparations  were  made  by  the  ordinary 
methods,  as  were  also  smears,  made  by  means  of  the  glass 
spreader,  the  films  being  much  more  satisfactory  with  the 
spreader,  especially  from  some  of  the  patients  who  were 
restless  and  resistant.  Blood  from  the  finger  was  gener- 
ally used  for  the  permanent  preparations.  Fixation  was 
accomplished  by  means  of  heat,  no  to  115°  C,  ten  to 
twenty  minutes,  and  by  the  mixture  of  equal  parts  of  ab- 
solute alcohol  and  ether.     Heat  fixation  seemed  preferable. 


4o6  jeluffe:  study  of  the  blood  in  general  paresis. 

Corrosive  sublimate  fixation  was  practiced  in  a  few  in- 
stances. The  preparations  were  stained  by  the  Ehrlich 
tri-acid  stain  and  also  by  the  eosin  methylene  blue  methods. 
Finally  specimens  were  mounted  in  balsam  or  in  '  *  Naph- 
thaline ambar." 

In  the  differential  estimate,  from  750  to  1500  leucocytes 
were  counted.  The  nomenclature  adopted  for  the  leuco- 
cytes is  that  given  in  Cabot's  most  excellent  work. 

(a)     Basophil  cells. 

(i)  Small  lymphocytes.  Cells  averaging  5  to  10 
mikra  in  diameter  with  basophilic  nucleus  generally 
prominent;  the  cytoplasm  of  the  cell  generally  being 
less  observable. 

(2)  Large  mononuclear  leucocytes,  10  to  15  mikra 
in  diameter,  sometimes  even  larger,  with  sub-prom- 
inent basophil  nucleus  and  abundant  cytoplasm  which 
stains  but  faintly  as  a  general  rule. 

{d)     Acidophil  or  oxyphil  cells. 

(3)  Transitional  forms.  Large  cells  resembling 
the  large  momonuclears  but  having  a  nucleus  with  a 
marked  horse-shoe  form  which  takes  up  the  basic 
coloring  matters  more  markedly  than  the  nuclei  of  the 
large  leucocytes. 

(4)  Polymorphonuclear  neutrophiles  with  single 
much  contorted  basophil  nucleus  or  numerous  baso- 
phil nuclei  with  neutrophilic  granules.  These  gran- 
ules are  regarded  by  some  observers  as  the  microsomes 
of  the  mitoma.  These  are  oxyphil  in  their  staining 
reactions  and  generally  take  up  the  acid  aniline  dyes 
of  the  fluorescin  group,  such  as  eosin,  erythrosin,  etc. 

(5*)  Eosinophile  cells:  with  irregular  nucleus  or 
nuclei  and  large  acidophil  granules;  these  granules 
being  the  microsomata  of  the  enlarged  mitomata, 
grown  larger.     (Gulland). 

The  time  of  examination  for  counting  as  well  as  for  the 
determination  of  haemoglobin  and  specific  gravity,  as  has 
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frequently  been  pointed  out,  is  of  importance.  The  time 
chosen  was  just  before  a  meal,  so  that  leucocytosis  would 
be  at  a  minimum  Digestion  leucocytosis  would  therefore 
be  ruled  out.  This  is  just  the  reverse  of  the  observations 
of  Capps,  and  our  *' apologia"  of  small  counts  may  offset 
his  of  increased  ones  (p.  654,  lines  32-33.) 

No  regular  time  was  observed  in  the  collection  of  speci- 
mens for  the  differential  count  of  the  leucocytes,  as 
digestion  leucocytosis,  according  to  Rieder,  does  not  in- 
fluence the  proportions  of  the  different  leucocytes  to  any 
great  extent. 

II. — Study  of  Cases. 

Case  I. — J.  D.,  laborer;  aged  fifty-iive  years;  married.  Admitted 
June,  1896,  after  two  weeks*  onset.  No  heredity.  Is  said  to  have 
been  insane  years  ago  in  Auburn  Prison.  Just  previous  to  admission 
he  developed  persecutory  delusions,  and  also  a  fine  tremor  of  the 
muscles  of  the  face,  especially  about  the  mouth.  At  the  present  time 
speech  is  impaired.  At  times  he  works  himself  up  into  a  marked  state 
of  excitement.  He  will  lie  upon  the  floor  for  hours ;  will  throw  his 
arms  and  legs  about,  cry,  froth  at  the  mouth  and  exhaust  himself 
generally.  He  will  then  lie  quietly  for  a  space  of  time  sufficient  to 
get  up  enough  energy  for  a  second  fit  of  anger.  His  pupils  are 
contracted;  his  reflexes  are  diminished.  Nutrition  fair.  Mental 
state  seems  to  be  improving. 

This  case  is  not  a  typical  case  of  general  paresis,  and  subsequent 
observations  may  show  it  to  be  another  form  of  mental  disease.  Up 
to  the  present  time,  however,  it  seems  to  belong  in  this  category  of 
cases. 

The  study  of  the  blood  shows  an  increase  in  the  red 
cells,  the  largest  number  under  observation  6,800,000. 
There  was  no  leucocytosis;  the  haemoglobin  and  specific 
gravity  were  not  far  from  normal.  The  differential  count 
of  leucocytes  shows  a  decrease  in  the  young  cells  of 
the  blood  and  an  increase  in  the  polymorpho-nuclear 
neutrophiles ;  eosinophiles  about  normal. 

Case  II. — A.  C.  S.,  a  painter  by  occupation;  thirty-seven  years  of 
age;  widower;  admitted  September,  1897.  The  duration  of  the 
disease  has  been  about  fourteen  months.  His  early  psychical  history 
shows  the  development  of  delusions  of  wealth  in  money  and  in 
property. 
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The  patient  is  quiet  and  orderly,  is  beginning  to  be  demented 
somewhat  and  is  amnesic  at  times.  Speech  is  somewhat  slowed  and 
slurred;  cannot  repeat  expressions  such  as  "truly  rural,"  "third 
cavalry  brigade,"  etc.  Is  exalted  with  persistent  delusions  of  wealth. 
Pupils  are  unequal,  responding  to  light  and  accommodation,  the 
reflexes  are  diminished;  has  had  no  convulsions.  He  persists  in 
writing  numerous  letters  to  members  of  his  family,  which  letters 
are  not  legible. 

His  blood  is  normal  as  far  as  numbers  are  concerned, 
and  the  specific  gravity  and  haemoglobin  are  also  normal. 
The  differential  count  of  the  leucocytes  shows  a  marked 
diminution  in  the  number  of  young  cells  in  the  blood;  a 
slight  increase  of  the  large  mononuclear  leucocytes  and  a 
marked  diminution  of  the  polymorphous  cells. 

Case  III. — J.  K.,  a  veterinary  dentist  by  occupation;  fifty-five 
years  of  age;  married;  no  children.  Admitted  August,  1896.  The 
family  histor>'  is  negative.  The  patient  has  been  a  heavy  drinker. 
About  two  months  previous  to  his  admission  he  commenced  suddenly 
to  become  irritable,  especially  when  crossed.  Later,  he  developed 
well  marked  delusions  of  grandeur.  The  speech  is  slowed,  though  not 
yet  typical  of  general  paresis.  There  is  some  mental  confusion,  and 
his  delusions  have  become  of  a  hypochondriacal  nature.  The  pupils 
are  equal  and  react  normally;  the  reflexes  are  diminished.  There 
have  been  no  convulsions;  nutrition  good.  This  case  has  not  yet 
de^  eloped  into  an  absolutely  typical  case. 

The  blood  is  almost  normal  throughout,  save  in  the 
diminution  of  small  lymphocytes,  where  2.7  per  cent 
instead  of  from  20  to  30  were  recorded. 

The  case  resembles  in  some  respects  Case  No.  II. 

Case  IV. — H.  H.,  an  engineer;  thirty-six  years  of  age;  single. 
Admitted  May,  1897.  The  general  hereditary  history  is  negative. 
Excesses  in  tobacco  and  alcohol.  After  an  injury  to  the  head  in  a 
railroad  wreck,  the  patient  slowly  developed  a  partial  paralysis  of  the 
right  side  and  aphasia.  At  the  present  time  he  is  aphasic,  but  yells 
and  cries  and  is  markedly  depressed  at  times ;  no  delusions  have  been 
elicited.  Pupils  and  reflexes  normal;  no  convulsions.  Dementia 
slight,  if  any.  The  time  of  observation  does  not  permit  more  than  a 
"suspect"  diagnosis  ofthisca.se. 

The  blood  is  practically  normal  in  all  respects.  The 
large  mononuclear  leucocytes  run  along  the  higher  limits, 
but  the  blood  is,  on  the  whole,  at  the  normal  average. 
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Cask  V. — W.  B.,  salesman;  widower;  admitted  March,  1897.  No 
hereditary  history.  Alcoholic  and  tobacco  habits.  The  patient  com- 
menced ten  months  before  admission  to  show  signs  of  mental  impair- 
ment with  gradual  onset  of  feelings  of  exaltation  and  of  delusions 
and  hallucinations.  At  the  time  of  admission  his  speech  was  slowed 
and  thick.  He  had  many  delusions  with  reference  to  his  own  ability 
and  importance  and  hallucination  of  sight.  Pupils  small,  equal, 
reacting  normally, '  reflexes  markedly  increased ;  no  convulsions. 
His  nutrition  is  excellent.  Dementia  has  steadily  progressed  so  that 
at  the  present  time  he  realizes  nothing  of  his  surroundings.  Speech 
is  incoherent  and  all  muscular  action  very  incoordinate. 

His  blood  shows  an  increase  in  the  red  blood  cells,  the 
leucocytes  are  diminished  or  normal.  Haemoglobin  and 
specific  gravity  slightly  below  the  normal.  The  differ- 
ential count  of  leucocytes  shows  reduced  number  of  lym- 
phocytes and  great  increase  in  the  polymorph-neutrophiles. 

Case  VI. — D.  T.  S..  veterinary  surgeon;  single;  aged  fifty -four. 
Admitted  September,  1896. 

One  brother  was  insane.  The  patient  has  been  a  hard  drinker^ 
having  had  four  attacks  of  delirium  tremens.  The  onset  of  the 
present  disease  was  somewhat  sudden,  the  early  symptoms  being 
delusions  of  a  markedly  grandiose  character.  He  has  untold  millions 
in  every  bank  in  the  world,  and  mountains  and  mountains  of  gold; 
gives  checks  for  fabulous  amounts  and  is  God.  the  Devil,  etc.  Pupils 
normal,  reflexes  are  exaggerated ;  speech  somewhat  irregular ;  demen- 
tia of  second  grade.  Has  recently  had  five  convulsions,  lasting  five 
hours.     Nutrition  good. 

The  blood  shows  an  increase  in  the  number  of  red  cells 
and  an  undoubted  leucocytosis;  the  haemoglobin  and  spe- 
cific gravity  are  both  about  normal.  The  leucocytosis  is 
general,  no  one  particular  type  of  cells  seemingly  increased 
beyond  the  others. 

Case  VII. — W.  S.,  telegrapher;  married;  aged  forty-one,  admitted 
September,  1895. 

The  onset  was  sudden ;  occurring  ten  months  before  admission  into 
the  hospital.  Convulsions  followed  by  melancholia  with  persecutory 
delusions.  His  memory  then  began  to  fail ;  this  resulted  in  a  loss  of  his 
position  whereupon  the  melancholia  and  delusions  of  i>ersecution  were 
more  marked.  Hallucinations  of  sight  developed.  Took  a  pillow  as 
his  baby,  etc.  The  delusions  persist ;  the  pupils  are  dilated  and  the 
reflexes  lost.  The  patient  has  locomotor  ataxia  and  presents  typical 
combined  symptoms.     The  case  resembles  No.  VIII  very  much  in 
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the  coexistence  of  general  paresis  and  locomotor  ataxia.  The  mental 
conditions  of  exaltition  and  feelings  of  bten  etre  alternating  with 
melancholia,  is  also  marked  in  the  two  cases. 

The  blood  shows  a  marked  diminution  in  the  number  of 
red  cells,  the  leucocytes  are  about  normal  and  both  the 
haemoglobin  and  the  specific  gravity  are  reduced.  The 
distribution  of  the  leucocytes  is  practically  normal;  there 
is  a  slight  diminution  in  the  number  of  small  lymphocytes 
and  the  eosinophiles  are  few. 

Case  VIII. — J.  J.  W.,  aged  50;  single.  Admitted  December,  1894. 
Maternal  uncle  paretic  and  one  brother  insane.  The  patient  has 
been  somewhat  intemperate.  He  has  suffered  from  locomotor  ataxia 
for  the  past  ten  years  with  ataxia,  and  optic  nerve  atrophy  with  con- 
sequent blindness.  Six  weeks  before  admission  he  became  suddenly 
exalted  and  emotional ;  he  had  grand  ideas  of  his  power  and  import- 
ance and  was  admitted  to  the  Binghamton  State  Hospital  as  a  case  of 
acute  mania.  After  six  months  his  delusions  subsided  and  his  mental 
tone  was  markedly  improved.  He  was  discharged  in  June,  1895,  as 
improved.  He  was  readmitted  July,  1896,  having  recently  had  two 
convulsions  with  varying  periods  of  excitement  and  depression. 
Ataxia  more  marked  than  at  the  time  of  previous  admission.  The 
other  symptoms  were  characteristic  of  general  paresis.  Unequal 
temperature;  98  on  right,  96.4  on  left  side,  varying  from  side  to  side. 
Lost  reflexes,  pupils  unequal ;  blind ;  feels  temperature  changes  easily 
and  is  readily  suggestible.  Highly  emotional,  with  strong  sexual  ex- 
citement ;  cries  easily  and  then  laughs.  Nutrition  is  excellent  His 
delusions  are  still  of  the  grandiose  type,  alterUating  with  a  certain 
amount  of  melancholia.  Has  had  five  convulsions  since  admission. 
Dementia  slight,  stationary  for  a  time. 

The  blood  was  obtained  with  difficulty  as  he  was  so  sus- 
picious. The  count  showed  an  increase  of  red  cells;  the 
leucocytes  were  within  the  normal  range.  Haemoglobin 
and  specific  gravity  low.  The  differential  count  of  the 
leucocytes  showed  a  large  number  of  small  lymphocytes, 
fully  up  to  the  higher  percentage  limit. 

In  its  clinical  history  this  case  resembles  that  of  Case  VII. 
The  blood  was  quite  different,  however.   ' 

Case  IX. — J.  M.,  carpenter;  married;  aged  49.  Admitted  No- 
vember, 1895.  Mother  insane.  The  disease  has  had  a  gradual  prog- 
ress, commencing  with  a  partial  loss  of  memory  and  fine  muscular 
tremors  of  face,   mouth  and  tongue.     Suffers  from    depression  on 
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account  of  his  forgetfulness.  Since  admission  has  slowly  lost  ground. 
Speech  is  slow,  thick  and  imperfect.  Pupils  are  unequal ;  reflexes 
are  exaggerated.  There  have  been  no  convulsions  and  no  well 
formed  delusions.  The  dementia  is  steadily  progressing.  He  is 
orderly  and  in  good  physical  condition. 

The  blood  is  normal  throughout,  save  for  the  absence 
of  eosinophile  cells.  These  were  widely  searched  for, 
some  several  thousand  leucocytes  having  been  counted. 

Case  X. — J.  F. ,  farmer ;  married ;  aged  fifty-seven.  Admitted  Octo- 
ber, 1895  One  sister  was  insane.  The  patient  commenced  to  be  ill 
about  four  months  pre\nous  to  admission  into  the  hospital ;  he  became 
irritable,  and  developed  delusions  of  the  grandiose  type,  also  some- 
what religious ;  he  later  became  somewhat  violent  and  his  language 
was  very  voluble  and  partially  incoherent.  After  admission,  con- 
tinued to  be  maniacal  with  persistence  of  delusions.  Pupils  unequal ; 
fine  tremor  of  eyelids  and  muscles  of  the  face ;  reflexes  exaggerated. 
He  occasionally  suffers  from  retention  of  urine. 

In  May,  1896,  he  had  severe  convulsions,  resulting  in  paralysis 
of  the  left  arm,  leg  and  side  of  body ;  this  disappeared  in  about  one 
month.  Since  admission,  has  continued  to  be  exalted,  with  slowly 
developing  slurred  speech  and  impaired  muscular  action.  Dementia 
is  slow  and  gradual;  about  ready  to  enter  the  third  stage.  Has 
occasional  loss  of  control  of  bladder  and  rectum. 

The  blood  is  normal,  save  for  a  marked  increase  in 
haemocytes,  the  average  of  several  counts  being  over  six 
million.  Specimens  were  obtained  with  some  difficulty 
and  stained  very  poorly,  especially  so  with  eosin,  although 
the  haemoglobin  was  fairly  high,  88  per  cent. 

Cask  XI. — F.  K.,  cigar  maker;  married;  aged  thirty-three.  Ad- 
mitted December,  1 896.  No  family  history.  For  a  year  previous  to 
admission  he  slowly  developed  delusions  of  an  extravagant  and 
exalted  type.  Speech  also  became  involved,  being  slowed  and 
slurred. 

The  course  of  the  disease  has  been  gradual  and  typical,  evenly 
progressing  muscular  and  mental  paresis.  Pupils  dilated ;  reacting ; 
reflexes  exaggerated.  At  present  time  is  entering  upon  the  third 
stage  of  filthy  habits,  but  not  yet  confined  to  bed.     Nutrition  is  fair. 

The  blood  shows  a  marked  degree  of  anaemia,  the 
haemoglobin  being  about  one-half  of  what  it  should  be ;  the 
specific  gravity  is  also  low ;  the  haemocytes  are  increased ; 
the  leucocytes  diminished.     The  differential  count  of  the 
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leucocytes  shows  that  the  reduction  is  evenly  distributed 
among  all  of  the  elements. 

Case  XII. — A.  Z.,  cigar  maker;  married;  aged  thirty-nine.  Ad- 
mitted December,  1895.  No  family  history.  Patient  has  been  in- 
temperate, and  for  the  past  few  years  has  suffered  from  a  gradually 
increasing  loss  of  memory,  halting  and  faulty  speech  and  a  slowly 
progressing  dementia.  After  admission  the  dementia  was  the  only 
pronounced  symptom,  later  a  fine  tremor  of  the  muscles  of  the 
tongue  developed.  In  April,  1897,  he  had  a  series  of  convulsions 
with  much  muscular  twitching.  Pupils  normal ;  is  confined  to  bed 
and  develops  bedsores  which  heal  slowly.     Patient  is  filthy. 

The  blood  is  practically  normal  throughout,  save, 
perhaps,  a  slight  increase  in  the  number  of  larger  mono- 
nuclear cells  and  the  absence  of  the  eosinophiles. 

Case  XIII. — A.  J.  C,  laborer;  single;  aged  thirty-nine.  Admitted 
September,  1896.  General  family  history  negative.  Has  taken 
alcohol  in  excess.  Syphilis.  The  early  history  was  one  of  beginning 
slight  dementia  with  a  few  convulsions.  This  was  followed  by  the 
expression  of  exalted  ideas.  He  believed  himself  to  be  the  governor 
or  some  other  important  State  or  national  ofiicial.  In  August,  1896,  he 
had  further  convulsions.  At  present  in  third  stage ;  is  weak ;  reflexes 
exaggerated,  pupils  dilated;  speech  unintelligible. 

The  blood  shows  an  increase  in  the  haemocytes  and  a 
slight  degree  of  leucocytosis ;  the  specific  gravity  and 
haemoglobin  content  are  slightly  decreased.  The  differ- 
ential count  shows  a  large  number  of  eosinophiles — 7  per 
cent;  the  elements  are  about  the  average. 

Case  XIV. — W.  M.,  bank  cashier;  married,  aged  fifty-four.  Ad- 
mitted July,  1S94.  No  hereditary  history.  Syphilis.  The  first  symp- 
toms noted  were  beginning  slight  aphasia ;  this  lasted  for  a  few  months 
and  then  ceased,  to  be  followed  by  another  slight  attack ;  then  the 
patient  commenced  to  develop  delusions  of  wealth,  "he  wrecked  a 
bank,"  etc.  For  two  years  was  treated  at  home,  but  became  very 
delusional  and  was  sent  to  the  hospital.  In  September,  1894,  March, 
1895  and  August,  1896,  had  convulsions. 

He  has  passed  through  the  various  stages  of  the  disease  very  slowly, 
with  increasing  dementia  and  weakness.  Is  now  confined  to  bed 
and  during  the  time  of  observ^ation,  August,  1897,  he  had  an  evening 
temperature  that  varied  from  99-104,  every  day. 

The  blood  shows  a  slight  increase  in  the  red  cells. 
Leucocytes  are  within  the  average  limits  throughout,  save 
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a  slight  increase  in  the  large  mononuclear  variety.  He 
may  have  been  suffering  from  some  form  of  fever  at  the 
time  of  observation,  but  the  diagnosis  could  not  be  made 
definitely.  There  was  no  leucocytosis,  and  no  unnatural 
organisms  were  found. 

Case  XV. — I.  R.,  teamster;  married;  aged  fifty-eight  Admitted 
Jan.  1897.  Family  history  negative.  History  of  syphilis  and  alco- 
holism. The  onset  was  rapid.  He  became  irritable,  violent  and 
dangerous,  with  hallucinations  of  sight  and  hearing.  Had  had  a 
slight  convulsion. 

After  admission  the  patient  suflEered  from  great  mental  and  motor 
excitement  for  a  couple  of  months.  He  then  became  emaciated  and 
weak  and  was  confined  to  his  bed.  Appetite  is  good,  but  nutrition  is 
bad.  Pupils  unequal ;  reflexes  all  exaggerated.  In  July,  from  ist  to 
loth,  he  had  three  to  four  convulsions  daily,  after  which  the  motor 
and  mental  paresis  advanced  rapidly.  Dementia  and  motor  paral- 
ysis is  now  almost  complete.  The  patient,  however,  is  in  a  con- 
tented state  of  mind  and  tells  one  that  he  is  **all  right." 

This  is  one  of  the  rapid  cases  of  paresis.  The  blood  is 
almost  normal.  There  was  a  slight  increase  in  the  num- 
ber of  haemocytes  and  a  reduced  percentage  of  haemoglobin ; 
the  differential  count  of  leucocytes  showed  a  diminution  in 
the  lymphocytes  and  a  slight  increase  in  the  large  mono- 
nuclear cells.     The  eosinophiles  were  entirely  lacking. 

Case  XVI. — M.  C,  laborer;  married;  widower;  aged  thirty-six. 
Admitted  September,  1896.  Family  history  unknown.  Alcoholic  ex- 
cesses. In  September,  1 895,  the  first  symptoms  commenced  to  appear: 
mental  confusion,  and  forgetfulness,  causing  him  to  lose  his  situation. 
Later  a  fine  tremor  developed  in  his  lips  and  he  became  melancholic. 
He  gives  no  history  of  any  delusions.  His  pupils  were  dilated  and 
his  reflexes  exaggerated.  The  dementia  has  progressed  steadily 
and  at  the  present  stage  there  is  also  well  marked  motor  impairment, 
though  as  yet  he  is  not  confined  to  bed.  He  is  unable  to  make  him- 
self understood  if  he  tries  to  talk. 

The  blood  shows  an  increase  in  the  haemocytes  and  a 
decrease  in  the  leucocytes.  The  specific  gravity  is  low 
and  the  haemoglobin  markedly  diminished.  The  differ- 
ential count  of  the  leucocytes  shows  an  increase  in  the 
large  mononuclears,  coming  chiefly  from  the  small 
lymphocytes. 
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Case  XVII. — L.  P.,  female;  music  teacher;  single;  aged  fifty- 
five.  Admitted  March,  1896.  One  niece  is  insane.  At  time  of 
admission  was  distinctly  insane  and  had  been  so  for  three  or  four 
years.  She  was  destructive  and  filthy.  Speech  was  slowed,  scan- 
ning and  incoherent  She  had  illy  defined  delusions  of  persecution 
and  was  considerably  depressed.  Pupils  have  developed  Arg^41-Rob- 
ertson  symptoms.  The  only  convulsion  occurred  quite  late  in  the 
disease,  September,  1897,  and  was  prolonged  and  severe.  She  is  now 
a  cripple  with  marked  lordosis,  and  ankylosed  knees.  Her  dementia 
was  profound. 

The  blood  examination  was  not  altogether  satisfactory, 
but  the  red  cells  were  increased  and  the  leucocytes  mark- 
edly diminished.  The  haemoglobin  was  not  determined, 
nor  was  the  specific  gravity.  The  differential  count  of 
leucocytes  showed  a  marked  preponderance  of  the  poly- 
morphonuclear leucocytes  and  a  corresponding  diminution 
of  the  lymphocytes.     There  were  no  eosinophile  cells  found. 

Case  XVIII. — G.  H.  R.,  laborer;  single,  aged  forty-four.  Ad- 
mitted June,  1895.  No  family  history  obtained.  The  patient  gradu- 
ally developed  delusions  of  persecution ;  these  were  followed  by  mental 
confusion ;  dementia  and  aphasia  soon  came  on. 

The  patient  also  has  had  chronic  rheumatism  and  endarteritis  and 
endocarditis  and  suffers  from  valvular  lesions.  The  pupils  have 
been  normal  throughout ;  the  reflexes  have  been  generally  exagger- 
ated. There  have  been  no  convulsions  throughout  the  disease.  The 
general  paresis  has  been  gradual,  rapid  and  continuous.  The 
patient  died  in  October,  1897. 

The  blood  contained  about  the  average  number  of  red 
cells;  there  was  slight  leucocy tosis ;  the  haemoglobin  and 
specific  gravity  were  reduced.  The  differential  leucocyte 
count  showed  a  normal  distribution  of  these  elements. 

Case  XIX.— S.  G.,  housewife;  aged  thirty-eight.  Admitted  May, 
1894.  There  was  no  family  history  obtainable.  The  onset  of  the 
disease  was  slow,  first  making  itself  known  by  mental  depression 
and  the  beginning  of  dementia.  She  became  quite  emaciated  and 
melancholic,  and  subsequently  developed  a  host  of  delusions.  At  the 
time  of  admisvsion  she  was  greatly  excited  and  flew  into  a  violent 
rage  upon  the  slightest  provocation,  becoming  purple  in  the  face  and 
requiring  large  doses  of  hypnotics  to  keep  her  orderly.  Later  she 
became  more  quiet  and  delusions  of  an  exalted  nature  developed; 
these  alternated  with  periods  of  depression. 
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The  pupils  have  remained  normal  and  the  knee-jerks  have  become 
markedly  exaggerated.  The  speech  has  grown  more  and  more  slow 
and  difficult  and  the  tremor  of  the  facial  muscles  marked.  The 
facies  were  characteristic.     During  1896  she  gained  in  flesh. 

In  1897  she  began  to  have  convulsions.  These  varied  in  intensity, 
at  times  slight,  at  others  heavy.  These  would  occur  at  varying 
periods,  happening  three  or  four  times  a  month  and  then  not  for  a 
month  or  more.  As  the  convulsions  continued  her  nutrition  de- 
creased. The  dementia  and  the  ataxia  becoming  profound ;  she  died 
August,  1897. 

The  examination  of  the  blood  was  hurried  as  the  patient 
was  practically  moribund  at  the  time  when  the  study  was 
begun. 

No  counts  were  possible,  but  a  differential  count  of  the 
leucocytes  was  secured.  This  showed  diminished  lympho- 
cytes and  absence  of  eosinophiles,  increase  of  mononuclear 
cells  and  increase  of  polymorphous  cells. 

Case  XX. — M.  C,  housewife;  aged  forty-nine.  Admitted  Septem- 
ber, 1894.  The  family  and  antecedent  history  is  negative.  The 
onset  of  the  malady  was  gradual.  She  was  irritable  and  forgetful 
and  began  to  be  slightly  demented,  later  she  had  a  few  convulsions 
and  following  one  had  a  partial  hemiplegia  and  strabismus,  which 
was  however  quite  temporary  (two  weeks),  the  dementia  making 
a  distinct  advance  at  that  time.  In  November,  1894,  and  May,  1895, 
she  had  further  convulsions  and  following  one  of  these  she  had 
hemiplegia  for  six  or  seven  days.  Her  speech  gradually  became  of 
the  characteristic  type  and  her  dementia  progressed  rapidly.  Her 
delusions  have  always  been  of  a  depressed  type  rather  than  elated. 
Pupils  were  normal  and  the  reflexes  exaggerated.  Nutrition  re- 
mained excellent  until  just  before  death. 

No  blood  examination  was  made  in  the  case  during 
life,  as  she  died  before  the  work  was  started,  but  a  few 
smears  were  made  post  mortem  and  are  here  recorded  as 
indications  of  the  condition  rather  than  of  anything  else, 
their  value  as  data  naturally  being  niL  It  is  interesting 
to  note  that  the  differential  count  of  the  leucocytes  was 
normal,  save  for  the  entire  absence  of  eosinophiles. 

Tabulated  the  results  are  as  follows: 
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III. — Summary  of  Observations.  • 

If  the  proper  cases  are  excluded :  Cases  XIX,  XX  and 
perhaps  IV ;  one  having  died,  one  having  been  moribund 
at  the  time  of  observation  and  one  a  suspect  only,  there 
still  remain  seventeen  cases.  In  at  least  fourteen  of  them 
the  number  of  red  cells  was  increased,  in  eight  over  six 
million,  in  the  remainder  over  five  million.  In  two  only  the 
haemocytes  were  less  than  five  million  to  the  c.mm.  With 
reference  to  the  leucocytes,  in  four  they  were  below  five 
thousand,  seven  being  below  what  has  been  taken  as  the 
general  average,  7500,  and  in  three  only  were  ten  thousand 
or  over  recorded.  In  nearly  all  the  haemoglobin  was 
reduced  and,  correlatively,  the  specific  gravity. 

Thus  the  results  of  Capps  and  all  others  with  reference 
to  the  haemoglobin  and  specific  gravity,  as  would  be  ex- 
pected, is  borne  out,  but  the  figures  bearing  upon  the  num- 
ber of  red  cells  and  leucocytes  are,  for  the  major  part,  the 
direct  reverse.  Looking  at  the  differential  count  of  these 
seventeen  cases  it  was  found  that  in  one  the  lymphocytes 
were  increased,  or,  rather,  were  at  the  upper  limit;  in 
seven  normal  and  in  ten  decreased.  Of  the  large  mono- 
nuclear leucocytes,  seven  cases  showed  an  increase  above 
the  limits,  as  laid  down  by  Cabot,  two  had  a  decrease  and 
ten  were  normal.  The  poly-morphonu clear  elements  are 
averaged  from  60  to  70  per  cent  by  Cabot;  the  counts  of 
the  cases  recorded  show  thirteen  to  be  normal  and  six  an 
increase. 

The  eosinophiles  were  increased  above  the  normal  in 
one  case  only,  but  it  is  of  interest  to  record  their  absence 
in  five  cases  at  least  of  undoubted  general  paresis. 

In  attempting  to  correlate  our  results  with  those  of  pre- 
vious observers  we  would  extend  the  earlier  interpretations. 

The  haemoglobin  may  sink  below  70  per  cent  as  has 
been  noted  in  three  cases,  in  one  of  which  52  per  cent 
was  recorded;  Lewis  records  as  low  as  53  per  cent.  The 
specific  gravity  in  our  cases  ranged  from  1047  to  1060, 
showing  a  wider  range  at  least  downward  (Capps  1058). 
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Capps  records  an  average  of  twenty-two  per  cent  of  leu- 
cocytosis.  We  cannot  help 'but  feel  that  the  influence  of 
digestion  leucocytosis  had  not  been  properly  compensated 
for,  although  we  know  that  he  paid  particular  attention  ta 
that  point.  The  best  authorities  on  physiological  leuco- 
cytosis allow  a  variation  of  thirty-three  per  cent  and,  as  once 
noted,  Cabot  states  that  one  may  expect  to  find  in  normal 
human  blood  all  the  way  from  3000  to  10,500  leucocytes. 
'  The  fact  seems  to  remain,  that  we  may  expect  to  find  as 
wide  or  a  wider  variation  of  leucocytes  in  general  paresis 
than  is  found  in  normal  blood,    but  nothing  distinctive. 

The  lower  range  is  indicative  of  lowered  vital  tone,  and 
maybe  inability  to  get  the  best  from  the  food  that  is  pro- 
vided; and  the  higher  range  is  found  in  the  cases 'where 
a  general  exalted  condition  characterizes  the  type  of  the 
disease.  The  highest  register  in  our  cases  (15,000)  was 
from  such  a  type. 

With  reference  to  the  red  cells  we  are  unable  to  account 
for  the  slight  average  grade  of  polycythaemia  unless  it  is 
on  the  ground  of  a  relatively  higher  altitude.  A  great 
number  of  observers  have  recorded  an  increase  in  the  red 
cells  correlated  with  the  increase  in  altitude.  Koppes' 
lists  show  that  at  above  414  and  425  metres  the  average 
count  runs  from  5,754,000  to  5,748,000. 

The  Binghamton  Hospital  is  about  400  metres  above 
the  sea  and  we  may  interpret  our  figures  along  some  such 
line  as  indicated.  Yet  we  believe  that  the  limits  are  within 
those  of  health  and  that  as  far  as  the  haemocytes  a^e  con- 
cerned there  is  no  general  rule  as  far  as  general  paresis  is 
concerned. 

With  the  results  of  Capps  upon  the  number  of  lympho- 
cytes, the  present  observations  are  in  general  accord.  We 
note  an  average  reduction  in  these  cases,  no  one  case  con- 
taining more  than  thirty  per  cent,  which  is  recorded  as  the 
upper  limit  of  this  unit.  In  general  also  a  relatively  high 
percentage  of  large  mononuclear  leucocytes  was  founds 
only  two  being  below  the  normal.  Nothing  of  note  was 
observed  of  the  transitional  cells. 
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In  these  cases  the  eosinophile  cells  showed  a  wide  vari- 
ation, thus  agreeing  with  the  statements  of  other  authors. 
Their  entire  absence,  however,  has  not  been  commented 
upon. 

As  a  final  word  of  conclusion  we  cannot  but  feel  that 
in  general  paresis  there  are  no  marked  constant  blood 
changes  beyond  the  reduction  in  the  percentage  of  haemo- 
globin. Perhaps  the  only  point  that  has  been  brought  out 
in  the  r6sum6  of  all  of  the  literature  is  the  fact  that  we  may 
expect  to  find  deficient  formation  of  lymphocytes  as  evi- 
denced by  the  generally  found  diminution  of  these  elements. 

The  sum  of  the  observations  thus  far  reported  would  also 
point  to  an  increase  in  the  large  mononuclear  leucocytes. 

Further  study  may,  however,  reveal  generalizations  of  a 
wider  character. 
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CHEMICAL   AND   UROTOXIC    INVESTIGATIONS 
OF  FATIGUE  IN  THE  HUMAN  SUBJECT. 

By  S.  Bookman,  M.  A.,  Ph.D., 

Acting  Associate  in  Physiological  Chemistry  at  the  Pathological  Institute  for 

the  State  Hospitals. 

I. 

On  the  occasion  of  the  recent  six-day  bicycle  race  at 
Madison  Square  Garden  in  New  York  City,  it  occurred  to 
me  to  investigate  extreme  muscular,  nen^'ous  and  mental 
fatigue  from  the  chemical  as  well  as  the  urotoxic  standpoint. 
An  occasion  similar  to  this  seldom  offers  itself  to  the  in- 
vestigator, and  on  the  evening  of  the  fourth  day  I  selected 
Mr.  Miller,  who  then  stood  at  the  head,  as  a  fit  subject, 
for  he  showed  no  outward  signs  of  any  effect  that  may  have 
beenjproduced  by  the  terrible  strain  which  a  contest  of  this 
nature  would  naturally  bring  about  in  the  human  subject. 

Mr.  Miller's  trainer,  Mr.  John  West,  kindly  volunteered 
to  furnish  me  with  a  twenty-four  hour  sample  of  urine, 
and  these  were  .sent  me  on  Saturday,  December  nth  at 
lo  A.  M.  The  urine  received  was  passed  at  6.45  p.  m.  on  the 
5th  day  of  the  race,  December  loth,  (no  urine  having  been 
passed  since  early  in  the  morning  of  that  day),  and  at  2.45 
A.  M.,  December  nth,  the  sixth  and  last  day  of  the  race. 
Its  volume  measured  525  ccm.,  its  color  was  dark  amber, 
clear  and  slightly  alkaline  to  test  paper. 

Mr.  Miller  on  Saturday  was  possessed  of  all  his  faculties, 
and  his  condition  after  the  race  may  be  judged  from  the 
following  extracts  which  I  quote  from  the  New  York 
Times  oi  December  12,  1897: 

While  taking  a  short  rest  late  in  the  afternoon.  Miller  was  in  won- 
derful form.  Save  for  the  fact  that  his  eyes  were  a  little  bloodshot, 
,  he  seemed  as  if  resting  from  a  short  ride.  He  talked  rationally, 
joked,  and  smilingly  shook  hands  with  the  many  friends  who  would 
not  be  refused  admission.  He  had  no  desire  to  sleep,  and  only 
wanted  to  be  back  on  the  track  adding  to  his  gains  on  the  record. 
In  speaking  of  his  condition,  he  said  he  felt  "  fine." 
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"  It  was  right  after  the  first  twelve  hours  that  I  felt  badly,"  he 
said.  ■'  My  legs  and  back  troubled  nie  much.  Then,  when  I  kept 
at  it  I  felt  better  and  for  the  nest  day  it  was  great.  But  Tuesday 
and  Wednesday  night  it  was  hard.  Wednesday  night  I  wanted  to 
quit.  Yes,  that  was  the  only  time  I  wanted  to  draw  out,  but  my 
trainer  persuaded  me  to  go  back,  and  I  am  glad  of  it." 

"After  three  days'  riding,  my  ankles  swelled  fearfiUly,  and  hurt 
me  a  great  deal.  At  times  it  seemed  as  if  they  would  not  move 
again,  bTit,  when  I  hung  on,  the  pain  went  down.  Ves.  it  was  the 
hardest  ride  I've  ever  been  in.  Perhaps  ihe  dust  was  the  worst 
tbing  I  had  to  fight  against.  The  smoke  and  the  dust  got  into  my 
lungs  and  made  them  sore  as  well  as  filling  my  eyes.  No,  I  did  not 
use  glass  goggles  at  all.  And  I  used  the  same  saddle— a  hard  saddle 
at  that — all  the  time,  and  the  same  wheel,  geared  all  the  time  to  g6. 
,  I  never  had  my  handle  tars  padded  either." 

"About  Wednesday,"  Miller  eontinued,  "it  was  a  hard  job  to  keep 
at  it.  All  I  could  see  was  the  blaek  mark  ahead  of  me  and  a  dim 
wall  around  the  track.  Every  little  obstacle,  even  a  nailhead,  jarred 
me  fearfully,  seeming  to  shake  my  bones  apart.  But  the  cheering 
helped.  I  could  grab  my  handle  bars,  and  push  along  towards  the 
front  ever)'  time  they  shouted  for  me." 

From  this  account  and  from   the  natural  inferences  of 
the  case,  there  is  no  dov'-*  "'  — '■"■■ i--  "->-..->...-  -r^A  -.■.„_ 
tal  exhaustion  and  fatig 
its    being   a    suitable    <: 
heading. 

It  might  be  well  to  st: 
was  as  follows: 

Three  pounds  of  boik 
half  pound  of  barley,  thi 
about  twenty  quarts  of  i 
water;  five  dozen  pints 
a  few  grapes  and  an  oi 
which  was  consumed  as 

First  day;  Boiled  ri 
quarter  pound;  small  I 
quarts  of  boiled  milk, 
water;  one  pint  of  kouii 

Off  wheel,  i^i  hours; 

Second  day:  Boiled 
quarter  pound;  bowl  of 
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and  lime-water,  four  quarts;  koumyss,  one  quart;  coflEee, 
two  and  one-half  quarts. 

Off  wheel,  i  ^  hours ;  sleep,  45  minutes. 

Third  day:  Boiled  rice,  one-half  pound;  oatmeal,  two- 
thirds  of  a  pound;  ten  apples;  milk  and  lime-water,  four 
and  one-half  quarts;  koumyss,  one-half  quart;  coffee, 
one  and  one-half  quarts. 

Off  wheel,  about  2j4  hours;  sleep,  i  hour. 

Fourth  day:  Boiled  rice,  three  fourths  of  a  pound;  oat- 
meal, one- quarter  pound;  small  bowl  pf  barley;  twelve 
apples;  milk  and  lime-water,  four  quarts;  koumyss,  one- 
half  quart;  coffee,  two  quarts. 

Off  wheel,  2   hours;  sleep,  50  minutes. 

Fifth  day:  Boiled  rice,  three-fourths  of  a  pound;  oat- 
meal, one-half  pound;  bowl  of  barley;  twelve  apples; 
milk  and  lime-water,  four  quarts;  koumyss,  one-half  quart; 
coffee,  two  quarts. 

Off  wheel,  i^  hours;  sleep,  45  minutes. 

Sixth  day:  Boiled  rice,  one-half  pound;  oatmeal,  one- 
quarter  pound;  two  bowls  of  barley;  two  apples;  milk 
and  lime-water,  three  and  one-half  quarts;  koumyss,  one- 
half  quart;  coffee,  two  and  one-half  quarts;  grapes,  one- 
half  pound ;  two  oranges. 

Off  wheel,  2  hours;  sleep,  50  minutes. 

From  these  figures  it  will  be  seen  that  Miller  was  off  his 
wheel  less  than  half  a  day  in  the  six,  and  that  he  slept  a 
little  less  than  five  hours  in  that  time. 

The  hours  of  rest  and  sleep  are  given  with  the  above 
table,  thus  making  the  programme  complete  in  itself. 

As  regards  the  condition  of  a  few  of  the  others  who 
finished  in  the  race,  I  may  mention  the  following  record 
taken  by  Police  Surgeons  Palmer  and  Johnson  at  five 
o'clock  on  Friday,  December  loth: 

Temperature.  Pulse.  Heart. 

Miller, 99*^  F.  80  Strong  and  regular. 

Hale, 9()''  72  Full  and  strong. 

Waller gSy^"  72 

Rice 99^  92  No    muscular    tremor, 

and  heart  strong. 

Enterman 98^"  9^  Strong  and  regular. 

Golden 98''  78  Normal. 


424         bookman:  fatigue  in  the  human  subject. 

It  will  thus  be  seen  that  the  condition  of  Miller  differed 
in  no  respect  from  any  of  his  fellow  riders,  but  as  he  was 
first  in  the  race  and  therefore  covered  more  mileage  than 
any  of  the  other  competitors,  I  found  it  most  logical  to 
carry  out  my  investigations  upon  him. 

The  chemical  analysis  of  the  urine  showed  the  fol- 
lowing : 

Specific  gra\aty i  .0269. 

Total  solids 5 .  78  per  cent. 

Inorganic  solids* i  .42 

Total  chlorine*  * i .  394 

Total  phosphatef o. 237 

Preformed  sulphates]: o.  367 

Combined  sulphatesj 0.0174 

Total  nitrogen i .  941 

Urea 4 .  396 

Ammoniag o.  259 

Uric  acid o.  1062 

NajO  II o.  504 

K.Of 0.532 
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Albumen  was  absent,  which  is  somewhat  remarkable, 
and  the  urine  on  account  of  its  concentration  contained  a 
slight  excess  of  indican. 

These  figures,  calculated  on  the  total  quantity  of  the 
urine  passed,  525  c.c,  as  compared  with  normal  urine  for 
a  period  of  24  hours,  (which  the  samples  obtained  may  be 
taken  to  represent)  show  the  following : 

Miller's  Urine  :  Normal. 

Quantity,  525  c.c 1500  c.c.ff 

Color — Dark  amber Yellow. 

Sp.gr.  1.0269 i.02o^t 

Total  solids,  31  •  164  gms 72 .  ft    gnis .  §g 


*  As  sulphates.  %  Calculated  as  (NH4)2C08. 

♦*  Calculated  as  NaCl .  i  Calculated  as  NaCl. 

t  Calculated  as  P2O5.  T Calculated  as  KCl. 

X  Calculated  as  SO 8- 

tt  Parke's  figfures  (Halliburton,  Chemical  Physiology  and  Patholog^y,  p.  yig), 
L.  G.  &  Co..  1891,  London. 

$+ Yvon  and  Berlioz,  Revue  M6dicale  VIII,  p.  713.    Lancet.  II,  (1888),  p.  629. 

§§This  figure  is  considerably  higher  than  my  experience  has  proven,  which 
is  50  to  60  gms. 
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Inorganic  solids, 

7.656  gms 

26.*      gms 

Chlorides, 

7.515    "    .... 

19.* 

Total  P,0, 

i» 

1.278    '•    

3.16*     •• 

Preformed. 

sulphates. 

1.979    "      . 
0.94      '•     )' 

2.0I*       ** 

Combined, 

Urea, 

23.700    "    

33.18*       '• 

Ammonia, 

1.396    **    .... 

0.77*       *• 

Uric  acid, 

0.566    ••    .... 

0.55*       " 

NaCl, 

2.717 

11.09*       ** 

KCl, 

2.868 

2.50*       *• 

26. 5i 


The  methods  employed  by  me  for  the  chemical  exami- 
nation were  as  follows: 

Sp.  Gr. :     By  pyknometer  at  i5*'C. 

Total  Solids:  Drying  to  constant  weight  at  100°  to 
io5"C. 

Inorganic  Solids:     Ignition  with  Hg SO ^. 

Chlorides:  By  Mohr's  method,  using  Na^COg  and 
NaNOg  instead  of  NaOH  and  NaNOg,  and  titration  with 
AgNO  3  solution. 

Phosphoric  Acid:  By  titration  with  uranium  nitrate  in 
weakly  acid  solution. 

Sulphates:     By  Baumann's  method.** 

Urea:  By  the  Hypobromite  method,  using  Huefner's 
apparatus  for  its  estimation. 

Ammonia:     By  Schloesing's  method. 

Uric  Acid:  By  Bartley's  volumetric  method,  titra- 
tion with  silver  nitrate  in  ammoniacal  solution,  f 

Total  N:  By  Kjeldahl's  method.  J  Using  concentrated 
sulphuric  acid  and  potassium  permanganate  for  final  oxi- 
dation. 

Alkalies  (NaCl,  KCl):  By  weighing  combined  chlo- 
rides of  the  metals  and  titrating  the  total  chlorine  with 
AgNOg  and  calculating  as  given  by  Sutton. § 

These  figures  lead  me  to  make  the  following  deductions 
from  this  case  of  fatigue:  The  metabolism  was  greatly 
reduced  in  its  production  of  sodium  chloride,  uric  acid, 

♦Parke's  fijsrures  (Halliburton,  Chemical  Phj'slology  and  Pathology,  p.  719), 
L.  G.  &  Co.,  i8qi,  London. 
••  Z.  f.  Phys.  Chera.  I.  p.  70. 
t  Jr.  Am.  Chem.  Soc,  1897. 
X  Zeitsch.  Anal.  Chem.  XXII  p.  366. 
S  Sutton's  Volumetric  Analysis,  VII  Edition,  1896,  pp.  398  and  241. 
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phosphates  and  urea,  total  solids  and  water,  as  manifested  in 
the  urine.  Hoppe  Seyler*  states  that  the  acidity  of  perspi- 
ration  is  due- to  phosphoric  acid,  and,  I  infer,  the  constant 
perspiration,  although  not  extreme  in  this  subject,  carried 
off  the  phosphoric  acid,  which  the  urine  lost.  Sodium 
chloride,  water,  small  amounts  of  urea  and  solids  might 
also  have  been  secreted  in  the  same,  thus  robbing  the 
urine  of  its  normal  amount  of  these  constituents. 

Urine  in  this  state  of  concentration  may  undergo  ammon- 
iacal  decomposition,  even  before  it  leaves  the  body,  espe- 
cially when  retained  for  such  long  periods  in  the  bladder 
(8  hours).  This  would  account  for  another  source  of  reduc- 
tion of  the  amount  of  urea  and  a  consequent  increase  in  the 
amount  of  .ammonia  present,  which  my  figures  show. 

As  there  is  no  possibility  in  cases  of  extreme  muscular 
exertion  (the  rider  having  covered  about  2,000  miles)  for 
the  metabolism  to  possess  a  low  oxidizing  power,  it  is  self- 
evident  that  the  uric  acid,  which  is  a  less  highly  oxidized 
product  than  urea,  should  remain  in  that  state,  it  will 
therefore  be  completely  oxidized  to  urea.  This  will  ex- 
plain the  amount  of  uric  acid  being  found  considerably 
below  the  normal  figure  in  the  urine  examined. 

It  will  thus  be  seen  that  the  metabolism  has  not  been 
impaired  whatsoever  in  this  case,  the  variations  in  the 
amounts  of  the  few  constituents  mentioned  being  easily 
explained  by  natural  processes  occurring  in  the  body  of  the 
person  engaged  in  this  exercise.  We  may  thus  infer  that 
no  injury  has  been  done  to  any  organ,  since  this  would 
have  manifested  itself  in  our  investigations. 

This  is  proven  almost  beyond  a  doubt  by  the  figures 
obtained  and  the  symptoms  noticed  in  the  animals  experi- 
mented upon  in  the  urotoxic  investigation. 

Rabbit  No.  i. 

Dec.  II,  1897.  White  rabbit,  weight  1.86  kg.,  received  through  the 
lateral  veins  of  the  ears,  57  cc.  of  this  urine  in  12  minutes,  being  at 
the  rate  of  i  cc.  in  about  13  seconds.     The  rabbit  received  30.5  cc. 

•  Physiol.  Chem. 
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per  kg.,  and  exhibited  the  following  symptoms  during  the  injection: 

2.38  p.  M.     Injection  commenced. 

2.39  P.M.  Respiration  regular  and  deep,  after  5  c.c.  becoming 
faster  and  more  superficial.     Heart  action  accelerated. 

2.41  p.  M.     Pupils  contracted  to  one  half  of  normal  after  15  c.c. 

2.44  p.  M.  Pupils  contracted  almost  to  size  of  pin-head,  after  30 c.c. 
Gasps  in  breathing.  Respiration  short  and  sharp.  Convulsive 
twitching  of  muscles  of  whole  body. 

2.48  p.  M.  Convulsive  spasm. — Urinated  sparingly,  after  50  c.c. 
Gasps  in  breathing. 

2.50  p.  M.     Death  after  57  c.c. 

To  verify  these  results  I  performed  another  experiment 
based  upon  the  previous  experiment,  assuming  30. 5  c.c.  per 
kg.  to  be  the  toxic  dose.  I  therefore  injected  an  amount 
slightly  below  the  toxic  figure  with  the  following  results; 

Rabbit  No.  2. 

Dec.  II,  1897.  Brown  rabbit,  weight  2.41  kg.,  received  in  the  same 
manner  as  the  previous  rabbit  22.4  c.c.  per  kg.  or  54  c.c.  in  12  min- 
utes, being  at  the  rate  of  about  i  c.c.  in  13  seconds,  the  same  speed 
as  before. 

2. 58  p.  M.     Injection  commenced. 

3.00  p.  M.     After  10  c.c.  pupils  contracting. 

3.01  p.  M.     After  15  c.c.  pupils  contracted  to  one-half  of  normal. 
3.04  p.  M.     After  30  c.c.  respiration  short  and  sharp. 

3.06  p.  M.     After  40  c.c.  pupils  contracted  to  pin-head. 

3.10  p.  M.  After  54  c.c.  respiration  hurried,  about  90  per  minute, 
and  fairly  deep. 

Injection  stopped. 

3.15  p.  M.  Rabbit  very  sick  and  stupid,  falls  over  on  left  side, 
partially  paralyzed,  respiration  short  and  sharp,  but  feeble. 

Heart  action  rapid  and  weak. 

3.25  p.  M.  Respiration  as  before,  falls  over  on  right  side  repeatedly 
upon  placing  in  a  normal  position.     Paralysis  still  continues. 

4.30  p.  M.  More  lively,  paralysis  has  disappeared,  moves  about 
somewhat. 

Dec.  12,  1897,  2  p.  M.     Stupid  and  inactive. 

Dec.  13,  2  p.  M.     Still  not  as  lively  as  normal. 

Dec.  14.  3  p.  M.     Recovering  normal  ten)perament. 

Dec.  15.     Again  in  normal  condition. 

This  investigation  verifies  some  of  Bouchard's  results*  as 
to  the  toxicity  of  potash  salts,  especially  that  of  the  KCl. 

*  Bouchard's  Legons  sur  les  Autointoxications  dans  les  Maladies.    Paris,  1887. 
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The  amounts  of  various  constituents  present  in  the  30.5 
gms.  injected,  were  as  follows,  as  compared  with  the 
amounts  present  in  the  toxic  dose  of  normal  urine : 

Toxic  Dose  of 
Miller's  Urine. 


It 


::} 


Total  solids i  .8103    gms 

Inorganic  solids 0.445        •* 

Chlorides 0.437 

Total  P2O5 0.074 

Preformed  SO, 0.115 

Combined  SO  g o .  00545 

Total  N 0.608 

Urea 1-377 

Ammonia 0.081 

Uric  acid 0.0330 

NaCl 0.158 

KCl 0.167 
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Toxic  Dose  of 
NORMAL  Urine. 

2.40 

gms. 

0.87 

i( 

0.63 

ct 

0.105 

t( 

0.067 

t( 

1. 106 

(( 

0.026 

(( 
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0.37 

14 

0.08 

14 

Bouchard  g-ives  as  the  toxic  does  of  KCl  0.180  gms. 
per  kilogramme  of  animal,  so  we  find  that  to  the  0.167 
gms.  of  potash  salts  injected  is  due  most  of  the  toxicity, 
in  fact  92.8  per  cent  of  the  total  toxicity,  which  also  proves 
Stadthagen's  statement*  that  80  to  85  per  cent  of  the 
toxicity  of  the  urine  is  due  to  its  contents  of  inorganic  salts. 

The  ammonia  injected  is  only  about  one-twentieth  of 
the  toxic  dose,  which  is  o.  150  gms.  per  kilogramme.  This 
would  leave  but  three  per  cent  of  the  toxicity  due  to  the 
other  constituents  of  the  urine,  which  in  all  probability  is 
correct,  and  which  I  hope  to  be  able  to  substantiate  by 
work  which  I  am  engaged  in  at  present  and  will  soon 
make  public. 

The  urotoxic  investigation  bears  out  in  a  measure  the 
statements  of  Bouchard,  that  the  body  during  the  waking 
and  working  hours  produces  narcotic  bodies,  and  in  the 
case  of  Miller  with  his  low  amount  of  sleep  we  would 
expect  an  abnormal  amount  of  these  bodies  to  be  present. 
The  injection  of  the  second  rabbit  showed  us  the  presence 
of  these  bodies  in  a  degree  exceeding  the  normal,  for  we 
observed  a  stuporous  and  languid  condition  of  the  rabbit 
for  a  period  exceeding  48  hours. 

•  Zeitsoh  f.  Kl.  Med.  15  pp.  383-399» 
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Compared  with  Bouchard's  figures  for  the  toxicity  of 
urine  taken  after  work  (during  the  waking  hours),  my 
figures  30.5  cc.  compare  very  favorably  with  Bouchard's 
figures,  26.08  cc.  per  kilogramme  of  animal.  As  compared 
with  the  urine  of  24  hours  they  are  as  30.5:50  (Bouchard's 
figure). 

The  urotoxic  coefficient  of  Bouchard  being  0.464  against 

my  figures  -    — =0.237,  in  other  words  the  urotoxic 

30.5  +  72.7 

coefficient  is   about  one-half  of   the  normal  figure:   one 

kilogramme  of  Miller  producing  enough  toxic  matter  to 

kill  237  gms.  of  rabbit,  Miller's  weight  being  160  lbs.  or 

72.7  kg.     Therefore  the  urine  of  Miller  exhibits  a  lower 

toxicity  than  the  normal  subject. 

It  would  have  been  most  interesting  to  have  studied  the 
variations  in  the  blood,  stomach  contents  and  perspiration 
from  the  normal,  but  as  this  was  not  feasible:  nay,  even 
impossible  in  this  case,  I  will  be  compelled  to  leave  these 
matters  open  for  further  investigations,  which  I  hope  to 
be  able  to  prosecute  as  the  opportunities  arrive,  and  have 
therefore  numbered  this  paper  i,  in  anticipation  of  a 
continuance  of  these  experiments. 

In  conclusion,  I  would  ask  does  the  over-exertion  in 
cases  like  this  produce  any  effect  which  may  be  deleterious 
to  the  human  system,  and  can  the  body  by  careful  training 
not  accustom  itself  to  this,  regarded  by  many,  as  an 
almost  superhuman  performance? 

I  desire  to  thank  my  assistant  Mr.  K.  K.  Bosse  for  his 
earnest  efforts  in  connection  with  this  work. 


Cbe 
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REPORT    UPON    A    SERIES    OF    EXPERIMENTS 

WITH    THE    WEIGERT    METHODS— WITH 

SPECIAL   REFERENCE    FOR   USE    IN 

LOWER  BRAIN  MORPHOLOGY. 

By  C.  Judson  Herrick, 

Associate  in  Comparative  Neurology,  Pathological  Institute  of  the  New -York 

State  Hospitals 
Assistant  Professor  of  Biology,  Denison  University. 

The  writer  has  been  engaged  for  several  months  upon  an 
investigation,  which  is  still  incomplete,  of  the  components 
of  the  cranial  nerves  of  the  bony  fishes.  This  research 
has  involved  the  reconstruction  from  serial  sections  of  the 
entire  courses  of  the  cranial  nerves  from  their  nuclei'  of 
origin  or  termination  in  the  brain  to  their  peripheral 
termini.  Upon  plots  of  the  cranial  nerves,  as  thus  recon- 
structed, the  components  of  each  nerve  have  been  entered, 
each  component  having  been  followed,  so  far  as  possible, 
through  the  entire  course  of  the  nerve  from  central  origin 
to  periplieral  end-organ. 

Proximally  the  components  are  for  the  most  part  easily 
recognized  from  the  nuclei  of  the  brain  with  which  they 
are  related;  peripherally  the  several  components  of  a 
nerve  tnink  are  again  analyzed  as  they  diverge  toward 
their  respective  end-organs;  but  in  their  intervening 
courses  the  fibres  of  the  several  components  are  so 
intimately  intertwined  that  analysis  would  in  most  cases 
be  impossible  were  it  not  for  the  fact  that  the  several 
classes  of  fibres  exhibit  well-marked  and  tolerably  con- 
stant differences  in  their  size  and  the  character  of  their 
myelination.      The   fibre-characters  of    each    component 
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are  surprisingly  similar  in  all  groups  of  lower  vertebrates 
which  have  thus  far  been  examined,  and  the  human 
nerves  will,  I  think,  be  found  also  to  conform,  judging 
from  the  rather  meager  data  now  available. 

It  was  in  the  search  for  methods  adequate  for  this 
investigation  that  the  experiments  described  below  were 
undertaken,  and  this  will  explain  the  rather  narrow  limits 
between  which  the  experiments  were  confined  and  in 
particular  why  certain  procedures  favorable  for  serial 
section  cutting,  such  as  paraffin  embedding,  were  uni- 
formly adhered  to.  The  technical  requirements  of  the 
case  were  indeed  rather  exacting,  for  in  order  to  secure 
Weigert  preparations  adapted  to  the  purpose  we  must 
have,  first,  absolutely  perfect  fixation  of  the  medullary 
nerve  sheaths,  far  more  perfect  than  is  ordinarily  given 
in  bichromate  of  potash  preparations.  Second,  perfectly 
continuous  serial  sections  must  be  made  through  the 
entire  head  of  the  animal  under  investigation;  for  this 
purpose  ribbon  cutting  after  paraffin  embedding  offers 
very  obvious  advantages  over  the  celloidin  method.  Third, 
the  specimens,  though  small,  should  be  adult  or  nearly  so, 
in  order  that  the  medullary  sheaths  of  the  nerves  may 
be  fully  laid  down.  This  point,  though  not  absolutely 
necessary,  is  certainly  a  great  advantage.  The  last  con- 
dition involves,  fourth,  quite  rigorous  decalcification  in  any 
bony  fish.  And  this  is  perhaps  the  point  of  chief  difficulty, 
for  not  only  must  the  tissues,  especially  the  medullated 
nerves,  be  well  preserved  during  the  process  of  decalcifi- 
cation, but  they  must  be  left  in  such  a  chemical  condition 
as  to  be  amenable  to  the  Weigert  reaction  subsequently. 
Finally,  one  has  to  determine  experimentally  the  particular 
combination  of  mordant,  stain  and  decolorizer  which  will 
give  the  clearest  results. 

The  chemistry  of  the  Weigert  reactions  has  not,  to  my 
knowledge,  been  sufficiently  worked  out  to  make  it  pos- 
sible to  predict  in  advance  of  actual  trial  the  result  of 
any  given  combination  of  fixer,  mordant,  stain  and  decol- 
orizer;   it   is  in  the  hope  of  sparing  some  other  investi- 
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gator  the  weary  drudgery  of  similar  blind  experimenting 
that  the  results  of  several  of  my  experiments  are  here 
published,  though  the  number  of  failures  far  exceeds  that 
of  successful  preparations.  It  is  hoped,  too,  that  these 
data  may  be  of  value  in  understanding  the  nature  of  the 
Weigert  reaction  and  allied  processes. 

The  same  general  method  of  procedure,  which  has  in 
my  hands  in  some  cases  given  most  excellent  preparations, 
has  been  adhered  to  throughout  the  series  of  experiments, 
and  is  to  be  understood  as  applying  to  each  case  unless 
otherwise  stated.  This  procedure  involves  the  fixation 
and  decalcification  of  the  specimen  entire  or  nearly  so,  in 
large  specimens  one  side  of  the  head  being  sliced  off  with 
a  sharp  knife  and  scissors  so  as  to  open  thoroughly  the 
cranial  cavity  without  injury  to  the  structures  in  the 
median  line.  The  specimen  is  then  dehydrated  in 
alcohols,  cleared  in  cedar  oil,  embedded  in  paraffin  and 
cut  into  serial  sections  by  means  of  a  Minot  microtome. 
Cedar  oil  is  preferred  to  the  other  clearing  oils  because, 
during  the  long  sojourn  which  is  sometimes  necessary,  its 
effect  is  less  injurious  than  that  of  any  other  clearing 
agent.  Previous  to  the  embedding  or  during  that  process 
the  specimens  should  be  aspirated  with  a  two-way  syringe 
or  under  the  receiver  of  a  good  air  pump  to  remove  from 
the  cavities  of  the  body  the  gases  evolved  during  decalcifi- 
cation. If  the  aspiration  is  conducted  during  the  stay  in 
cedar  oil,  the  exhaustion  should  be  carried  on  until  the 
pressure  is  measured  by  five  to  eight  mm.  of  mercury  and 
the  specimen  held  at  this  pressure  for  several  minutes. 
By  this  process  large  specimens  can  be  permeated  as 
thoroughly  with  paraffin  as  with  celloidin,  though  of  course 
the  times  in  all  of  the  solutions,  especially  in  the  paraffin 
bath,  must  be  considerably  prolonged.  The  ribbons  may 
be  mounted  on  the  glass  slips  by  means  of  Mayer's  albumen, 
first  flattening  them  out  on  warm  water  if  necessary  to 
remove  all  wrinkles,  and  after  passing  out  of  the  absolute 
alcohol  it  is  well  to  flow  over  each  slide  a  very  thin  solution 
of  celloidin,   draining  quickly  and  allowing  to  set  for  a 
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moment  before  passing  down  into  the  lower  grades  of 
alcohol.  The  celloidin  film  will  prevent  the  loosening  of 
the  sections  in  the  staining  fluid,  which  will  sometimes 
occur  with  any  other  mode  of  fixing  the  sections  to  the 
slide,  and  will  in  no  way  interfere  with  subsequent  manipu- 
lations, except  slightly  to  retard  them.  If  a  thicker  film 
is  used  the  previous  use  of  the  albumen  may  be  dispensed 
with  and  the  film  bearing  the  sections  may  be  cut  off  from 
the  slides  and  carried  through  the  subsequent  manipula- 
tions whole  just  like  an  ordinary  celloidin  section,  though 
for  serial  section  work  I  much  prefer  to  keep  the  sections 
fixed  to  the  slide  on  which  they  are  to  be  permanently 
mounted.  With  the  thin  celloidin  film  the  final  dehydra- 
tion should  be  done  in  origanum  or  carbol-xylol,  though 
if  the  sections  are  thin  I  have  not  usually  experienced  any 
difficulty  in  dehydrating  in  absolute  alcohol,  as  the  stay  in 
the  strong  alcohol  can  be  so  shortened  as  to  remove  the 
danger  of  the  solution  of  the  film.  The  sections  are 
mordanted  and  stained  on  the  slide  in  photographic  trays 
or  in  staining  tubes,  the  Coplin  staining  jar  (Queen  and 
Co.)  being  the  best  jar  for  the  purpose;  and  in  all  of  my 
experiments  these  processes  were  carried  on  at  the 
ordinary  summer  temperature  except  where  otherwise 
noted.  Doubtless  some  of  my  results  would  have  been 
different  if  the  more  usual  celloidin  embedding  and 
mordanting  in  the  block  had  been  followed,  and  especially 
if  the  incubating  stove  had  been  employed  during  the 
process  of  mordanting;  yet  from  my  experience  thus  far  in 
the  matter  I  am  inclined  to  think  that  these  are  factors  of 
relatively  slight  importance  and  that  more  depends  on  the 
relations  of  chemical  affinity  within  the  tissues  than  upon 
accidents  of  temperature  and  other  physical  features  of 
that  sort,  though  there  is  no  doubt  regarding  the  value  of 
mordanting  and  staining  at  blood  heat  to  shorten  the 
times  of  these  processes. 

For  the  composition  of  the  fluids  mentioned,  when  this 
is  not  given,  the  reader  is  referred  to  Bolles  Lee's  Vade 
Mecum. 
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In  most  cases  the  processes  of  fixation  and  decalcifica- 
tion were  carried  on  together  by  means  of  the  same  fluid. 
First,  the  more  usual  decalcifiers,  nitric  acid,  picric  acid, 
etc.,  were  tried  in  various  combinations  and  these  were 
afterwards  replaced  by  acids  which  give  a  more  faithful 
fixation.  In  the  following  summary  the  trials  will  be  ar- 
ranged first  under  the  head  of  the  fixing  fluids,  and  under 
each  of  these  the  several  mordants  and  stains.  Only  two 
kinds  of  fishes  were  employed  in  these  tests,  Menidia 
notata  and  Fiindulus  hereroclitus,  both  small  species,  and 
the  initial  after  the  serial  number  in  each  case  indicates 
which  of  the  two  species  was  employed  in  that  test.  All 
specimens  were  adult  unless  otherwise  stated. 

I. — Fixation  in  Nitric  Acid  Mixtures. 

1  F,     Treated  for  i8  hours  with  the  following  mixture: 

Osmic  acid,  1.8  g. 

Chromic  **  2.5  g. 

Nitric       *'  10.  cc. 

Water,  400.  cc.  ^ 

Sections  mordanted  in  copper  acetate,  half-saturated, 
warm  for  three  hours;  stained  in  Weigert's  haematoxylin 
one  hour;  and  decolorized  in  Weigert*s  decolorizer.  The 
result  is  a  characteristic  Weigert  stain  of  the  nerves,  but 
the  tissues  are  very  badly  preserved  and  the  preparations 
utterly  worthless.  Another  specimen  fixed  in  the  same 
mixture  for  29  hours  was  in  still  worse  condition  and  did 
not  differentiate  the  nerves  under  the  same  subsequent 
treatment. 

2  F.  Other  sections  from  the  specimen  last  mentioned, 
mordanted  in  Erlicki's  fluid,  stained  in  the  acid  hiematox- 
ylin  of  Kultschitzky  and  differentiated  by  the  method  of 
Pal  also  show  no  blue  fibres. 

3  F.  Still  others  from  the  same  specimen  mordanted 
in  vanadium  chloride  and  aluminum  acetate  (Wolter's 
method),  stained  in  acid  h^tmatoxylin  and  decolorized  in 
Weigert's  decolorizer  failed  to  differentiate  the  fibres. 
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4  F.  Others  again,  mordanted  in  Erlicki's  fluid,  stained 
in  acid  hajmatoxylin  and  decolorized  in  v.  Plessen  and 
Rabinovicz*  modification  of  the  fluid  of  Kultschitzky  (equal 
parts  of  sat.  sol.  lithium  carbonate  and  one  per  cent  sol. 
ferricyanide  of  potassium),  also  gave  negative  results. 

5  to  8  F.  Treated  four  days  with  the  following  mix- 
ture: 

Chromic  acid,  .  5      g. 

,  Osmic         **  -25    g. 

Nitric         **  1.25  cc. 

Formalin  10.       cc. 

Water,  90.       cc. 

The  tissue  was  very  poorly  preserved  and  the  decalcifi- 
cation not  complete  in  the  time  allowed.  The  formalin 
here,  as  in  all  other  cases,  greatly  retards  the  process  of 
decalcification,  but  leaves  the  tissue  in  far  better  condition 
than  it  would  be  without  it.  Sections  were  treated  succes- 
sively as  in  the  four  cases  first  given.  None  gave  satisfac- 
tory Weigert  preparations,  though  the  copper-mordanted 
specimen  was  the  most  promising. 

•  9  F.  After  hardening  in  20  per  cent  formalin  for  two 
days  to  fix  the  nerve  sheaths,  the  specimen  was  decalcified 
in  a  mixture  of  nitric  acid  and  phloroglucin.  The  medul- 
lary sheaths  were  badly  shrunken  and  with  none  of  the 
four  methods  of  staining  last  mentioned  could  the  char- 
acteristic Weigert  reaction  be  obtained. 

I  o  F.  Other  sections  from  the  specimen  last  mentioned 
mordanted  in  Erlicki's  fluid  for  three  hours,  stained  in 
acid  hsematoxylin,  then  soaked  in  MUller's  fluid  and 
differentiated  by  the  fluid  of  v.  Plessen  and  Rabinovicz^ 
exhibited  a  very  feeble  staining  of  the  nerves. 

Su7H7nary. — None  of  the  mixtures  containing  nitric  acid^ 
including  several  not  mentioned  above,  gave  a  satis- 
factory fixation  either  of  the  medullary  sheaths  of  the 
nerves  or  of  the  general  tissues,  and  in  most  cases  subse- 
quent staining  by  the  Weigert  methods  is  impossible,  either 
because  the  tissue  will  not  take  up  the  stain  or  because  in 
'  decolorizing  it  bleaches  uniformly. 


herrick:  experiments  with  the  weigert  methods.  437 

II. — Fixation  in  Picric  Acid  Mixtures. 

u  F,     A  small  specimen  was  treated  for  8  days  with, 
Picric  acid,  saturated  in  water,      90  cc. 
Acetic     **    (glacial),  i  cc. 

Formalin,  10  cc. 

For  complete  decalcification  further  experience  shows 
that  a  longer  time,  at  least  two  weeks  is  necessary.  Sec- 
tions were  mordanted  for  45  minutes  in  a  4  per  cent 
solution  of  iron  alum,  stained  in  a.  }4  per  cent  solution  of 
haematoxylin  in  water  for  one  hour  and  decolorized  in  2  per 
cent  iron  alum.  The  fixation  is  good  and  the  axis  cylin- 
ders are  well  differentiated.  The  medullary  sheaths  are, 
however,  not  well  preserved  and  are  stained  scarcely  at  all. 

12  F,  Other  sections  from  No.  1 1  with  the  same  mor- 
dant and  stain  were  decolorized  in  }2  per  cent  chromic  acid. 
The  nerve  sheaths  are  faintly  stained  but  the  differentia- 
tion is  on  the  whole  not  so  good  as  the  last. 

13  F.  Other  sections  cut  from  the  same  block  as  No.  1 1, 
mordanted  in  half -saturated  copper  acetate  4  hours,  stained 
in  Weigert's  haematoxylin  4  hours,  refused  to  take  up  any 
of  the  stain. 

14  M.  The  specimen  was  immersed  for  one  month  in 
the  following  mixture: 

Picric  acid,  saturated  in  water,     90  cc. 
Iron  alum,,  cryst. ,  4  g. 

Formalin,  10  cc. 

Decalcification  was  complete  and  the  tissue  very  well  pre- 
served. But  sections  stained  in  j4  per  cent  solution  of 
haematoxylin  in  water  for  from  15  minutes  to  5  hours  and 
decolorized  in  2  per  cent  iron  alum  failed  to  differentiate 
the  nerve  sheaths  properly.  The  whole  tissue  decolorized 
nearly  uniformly.  Other  sections  which  were  treated  with 
Delafield's  haematoxylin  failed  to  take  up  any  of  the  stain. 
Upon  staining  with  Ranvier*^  picro-carmine  the  sections 
show  excellent  preservation  of  all  the  tissues,  though  the 
nerve  sheaths  are  badly  shrunken. 
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15  M.  Sections  from  the  same  block  as  the  last,  mor- 
danted for  16  hours  in  5  per  cent  potassium  bichromate, 
stained  for  6  hours  in  Weigert's  haematoxylin  and  decolor- 
ized in  Weigert's  decolorizer  did  not  differentiate  the 
medullary  sheaths  and  were  in  worse  histological  con- 
dition than  in  the  previous  case.  The  long  soaking  in 
aqueous  solutions  seems  injurious,  the  nerve  sheaths 
especially  being  more  shrunken. 

Summary. — Several  other  picric  acid  mixtures  were 
tried,  including  two  of  vom  Rath's  formulae ;  but  in  no 
case  were  the  nerve  sheaths  properly  preserved,  nor '  did 
they  give  satisfactory  Weigert  stains.  I  am  satisfied, 
however,  that  both  the  picro- acetic- formalin  and  the  picro- 
iron-alum-formalin  are  very  useful  formulae  for  general 
histological  purposes,  particularly  where  a  slight  decalci- 
fying power  is  required.  But  the  medullated  nerves  seem 
to  be  the  tissues  for  which  these  mixtures  are  least 
adapted,  and  for  the  purposes  of  this  research  all  picric 
acid  combinations  were  discarded. 

III. — Fixation  in  Chromic  Acids  Mixtures. 

16  /^  A  small  specimen  was  treated  for  six  days  with 
one  per  cent  chromic  acid  to  which  was  added  20  per  cent  of 
formalin.  The  decalcification  was  very  slightly  advanced, 
having  been  retarded  by  the  formalin.  Mordanted  in 
section  in  Erlicki's  fluid  for  13/2  hSurs,  stained  in  Kult- 
schitzky's  acid  haematoxylin  two  hours,  and  differentiated 
by  the  method  of  Pal.  The  stain  is  not  differential  and 
the  tissue  very  poorly  fixed. 

IT  F.  Other  sections  from  the  same  specimen  with  the 
same  mordant  and  stain,  but  differentiated  by  the  method 
of  Kultschitzky  (lithium  carbonate  and  ferricyanide  of 
potassium)  gave  a  similar  result. 

1^  F.  Other  similar  sections  mordanted  in  Wolter's 
vanadium  chloride  and  alurtiinium  acetate  for  24  hours, 
stained  in  warm  acid  haematoxylin  for  24  hours,  and 
differentiated    with    Weigert's    decolorizer    gave    a   very 


herrick:  experiments  with  the  weigert  methods.  439 

feeble  Weigert  stain  in  the  meduUated  nerves,  though  as 
before  the  tissue  was  badly  fixed. 

19  /^  Other  similar  sections  mordanted  in  half-satu- 
rated copper  acetate  for  four  hours  and  stained  in  Weigert's 
haematoxylin  for  19  hours  refused  to  take  up  any  of  the 
stain. 

20  M.  The  specimen  was  treated  for  two  and  one-half 
days  with  Whitman's  modification  of  Merkel's  fluid  (chromic 
acid  Vt,  per  cent,  platinic  chloride  }^  per  cent).  The  fluid 
proved  not  to  be  available  for  the  present  purpose  because 
it  lacks  both  the  necessary  decalcifying  and  permeating 
power.  Some  sections  which  were  cut  and  mordanted  for 
Yt,  hour  in  4  per  cent  iron  alum,  stained  2)4  hours  in  yit 
per  cent  aqueous  haematoxylin  and  decolorized  in  4  per 
cent  iron  alum,  showed  the  axis  cylinders  well  stained,  but 
the  sheaths  poorly  preserved  and  not  stained.  The  interior 
of  the  specimen  was  completely  spoiled  by  the  faikire  of 
the  fluid  to  permeate. 

21  M,  Other  sections  from  the  last  specimen  were 
mordanted  3  hours  in  half- saturated  copper  acetate,  stained 
17  hours  in  Weigert's  haematoxylin  and  differentiated  with 
Weigert's  decolorizer.  Only  the  outer  parts  of  the  sections 
took  up  the  stain. 

Summary, — Chromic  acid,  like  nitric  and  picric  acids, 
has  a  very  injurious  effect  upon  the  nerve  sheaths,  even 
when  applied  in  very  dilute  solutions  and  for  a  time  far 
too  short  to  permit  of  much  decalcifying  effect.  Even  in 
the  presence  of  very  strong  formalin  this  injurious  effect 
is  still  manifest.  It  is,  moreover,  in  fishes,  at  least,  not 
favorable  for  subsequent  Weigert's  staining. 

IV. — Fixation  in  Acetic  Acid  Mixtures. 

22  F.  Treated  the  specimen  for  10  days  with  a  solution 
containing  2  per  cent  acetic  acid  and  20  per  cent  formalin. 
The  sections  were  mordanted  one-half  hour  in  4  per  cent 
iron  alum,  stained  one-half  hour  in  ^  per  cent  aqueous 
haematoxylin  and  decolorized  in  4  per  cent  iron  alum. 
The  decalcifying  power  of  this   mixture    is  very  slight, 
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scarcely  any  decalcification  having  been  effected  in  the 
time  given.  The  general  fixation  is  fairly  good,  especially 
for  the  cells.  The  nerve  sheaths  are,  however,  badly 
shrunken  and  the  method  is  not  adapted  for  peripheral 
nerves. 

23  F,  A  half -grown  specimen  was  treated  for  two  and 
one-half  hours  with  sublimate-acetic  (corrosive  sublimate 
saturated  in  water  four  parts,  glacial  acetic  acid  one 
part),  and  the  sections  mordanted  for  one-half  hour  in  4 
per  cent  iron  alum,  stained  for  one-half  hour  in  ^  per 
cent  aqueous  haematoxylin  and  decolorized  in  4  per  cent 
iron  alum.  The  white  matter  of  the  brain,  peripheral 
nerves,  muscles  and  most  other  tissues  decolorize  almost 
completely,  while  the  cellular  structures  are  brilliantly 
stained.  The  general  fixation  is  very  good  for  the  cells 
of  the  brain  and  for  most  peripheral  tissues.  The  nerve 
fibres  are,  however,  all  very  badly  fixed  and  the  prepara- 
tions are  valueless  for  the  precise  tracing  of  fibres,  either 
centrally  or  peripherally. 

Mixtures  containing  acetic  and  picric  acids  have  already 
been  referred  to  under  the  latter  head. 

Summary, — Acetic  acid  alone,  like  chromic  acid,  has  a 
deleterious  effect  upon  the  nerve  sheaths;  and  this  effect 
is  exerted  even  in  the  presence  of  formalin  solutions 
sufficiently  strong  to  fix  the  sheaths  well  if  acting  alone. 
Acetic  acid  in  combination  with  sublimate  has  a  still  worse 
effect  upon  the  meduUated  nerves,  the  white  matter  of  the 
brain  being  more  or  less  gelatinized.  Other  combinations 
of  suolimate  which  I  have  tried  lead  me  to  condemn  it 
(whatever  may  be  its  virtues  for  other  purposes)  as  a  poor 
fixer  for  nerve  fibres. 

V. — Fixation  in  Chrom-Acetic  Mixtures. 

I  have  found  FoVs  chrom-acetic  a  most  excellent  fixing 
fluid,  not  only  for  general  tissues,  but  especially  for  the 
brains  of  bony  fishes.  The  medullary  sheaths  of  the  nerves 
are,  however,  less  faithfully  fixed  than  most  of  the  other 
tissues.     The  addition  of  formalin  to  the  mixture  corrects 
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this  defect  in  a  measure;  the  fluid  has  not,  however, 
sufficient  decalcifying  power  for  the  present  purpose.  The 
substitution  of  formalin  for  the  osmic  acid  in  Flemming's 
' .  stronger  formula  gave  much  better  results,  as  shown  by 
the  examples  below. 

24  F,  A  small  specimen  (4  cm.  long)  was  treated  for 
seven  days  with 

Chromic  acid,  i  per  cent,         15  parts. 
Glacial  acetic  acid,  i 

Formalin,  4 

The  sections  were  mordanted  in  Wolter's  fluid  for  20 

hours, 

1  o  per  cent  vanadium  chloride,    2  parts. 

8  per  cent  aluminium  acetate,    8  ** 

They  were  stained  for  24  hours  in  acid  haematoxylin 
and  differentiated  with  Weigert's  decolorizer.  This  gives 
very  excellent  preparations.  The  fixation  is  good,  though 
not  so  perfect  as  the  osmic  acid  fixation  to  be  mentioned 
beyond.  The  differentiation  is  good  centrally,  but  not  so 
brilliant  peripherally  as  desired. 

25  F.  The  same  fixiation,  mordant  and  stain,  but  decol- 
orized in  Kultschitzky's  fluid.  About  the  same  result  as 
in  the  last  case. 

26  F.  The  same  fixing  fluid  as  No.  24,  applied  14  days, 
mordanted  in  4  per  cent  iron  alum,  one-half  hour,  stained 
in  }4  per  cent  aqueous  haematoxylin,  one-half  hour,  and 
decolorized  in  4  per  cent  iron  alum.  The  fixation  is  very 
good  peripherally.  In  the  brain  we  get  some  shrinkage 
and  fragmentation  of  sheaths.  The  nerves  stain  well 
and  the  peripheral  tissues  decolorize  perfectly.  This  is 
primarily  an  axis  cylinder  stain,  though  the  sheaths  can 
be  differentiated  also,  if  not  decolorized  too  far. 

27  F,  The  same  fixation  as  the  last.  The  sections 
mordanted  in  warm  Erlicki's  fluid  for  one  hour;  stained 
in  warm  acid  haematoxylin  one  hour;  decolorized  in  Kult- 
schitzky's  fluid.  This  gives  a  good  Weigert  preparation 
with  a  clear  ground  peripherally  except  near  the  edges. 

28  F.     Same  fixation  as  the  last.     Sections  mordanted 
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one  and  one-half  hours  in  warm  water  half- saturated  cop- 
per acetate,  stained  three  hours  in  Weigert's  haematoxylin 
and  decolorized  in  Kultschitzky's  fluid.  The  preparations 
are  about  like  those  in  No.  27. 

29  F,  Fixation  as  before.  Sections  mordanted  in 
Wolter's  vanadium  chloride  and  aluminium  acetate,  four 
hours,  stained  in  acid  haematoxylin  3  hours,  and  decolorized 
in  Weigert's  decolorizer.  This  gives  good  differentiation 
centrally,  but  peripherally  the  muscles  do  not  decolorize 
so  well  as  in  the  last  cases. 

30  F,  Fixation  as  before.  Sections  mordanted  in 
Weigert's  new  mordant  (saturated  copper  acetate  and  10 
per  cent  sodium  potassium  tartrate  equal  parts)  for  three 
hours  warm,  followed  by  half -saturated  copper  acetate  for 
two  hours;  stained  in  Weigert's  haematoxylin  for  two 
hours;  decolorized  in  Weigert's  decolorizer.  These  are 
the  most  satisfactory  sections  thus  far  mentioned.  The 
characteristic  Weigert  reaction  is  very  brilliant  both  cen- 
trally and  peripherally  and  the  muscles  and  other  per- 
ipheral tissues  clear  well. 

Summary. — Chrom-acetic  alone  cannot  be  applied  long 
enough  to  effect  any  considerable  decalcification  without 
injury  to  the  tissues,  especially  to  the  medullary  sheaths. 
The  addition  of  formalin  (20  per  cent  of  the  whole  mixture) 
in  large  measure  corrects  this  defect,  though  the  acids 
should  be  used  rather  strong,  the  proportions  used  in 
Flemming's  stronger  formula  giving  good  results.  This 
fixation  permits  excellent  Weigert  preparations  and  prom- 
ises well.  I  found,  however,  that  still  better  results  can 
be  secured  by  the  use  of  Flemming's  fluid,  as  described 
below ;  hence  this  line  of  experimentation  was  discontinued. 

VI. — Fixation  in  Osmic  Acid  Mixtures. 

Combinations  of  osmic  acid  with  nitric  acid  and  picric 
acid  have  already  been  mentioned.  The  osmic  acid  mix- 
tures which  I  have  found  most  useful  are  (A)  Hermann's 
fluid  and  (B)  Flemming's  fluid. 
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A. — Hermann's  Fluid. 

31  M.  Specimens  fixed  for  from  2  to  13  days  in  Her- 
mann's fluid,  frequently  changed,  were  cut  and  mounted 
directly  without  further  staining.  From  3  to  7  days  seems 
sufficient  to  decalcify  ordinary  specimens.  The  tissues  are 
thoroughly  blackened,  but  the  nerves  most  intensely  so 
(except  the  fat),  so  that  they  can  in  sections  easily  be 
followed  peripherally.  The  tissue,  however,  is  so  ex- 
ceedingly brittle  that  I  found  it  impossible  after  repeated 
trials  to  get  satisfactory  serial  sections.  Furthermore  the 
penetrating  power  of  the  fluid  is  so  slight  that  only  the 
outer  parts  of  the  specimen  are  properly  fixed.  The  brain, 
even  when  directly  exposed  by  slicing  off  nearly  half 
of  the  head,  is  always  in  a  very  bad  state  of  preservation. 
Peripherally,  .  however,  the  fixation  of  the  medullated 
nerves  is  the  most  perfect  that  I  have  been  able  to  secure 
by  any  method,  and  the  imperfect  series  which  I  have 
prepared  by  this  method  have  been  of  the  greatest  use 
to  me,  especially  when  controlled  by  proper  Weigert  pre- 
parations for  the  internal  courses  of  the  nerves. 

A  series  of  experiments  was  undertaken  with  a  view  to 
determine  the  staining  affinities  of  the  sections  hardened 
in  Hermann's  fluid,  of  which  a  few  examples  will  next  be 
given. 

32  /^  First,  several  oxidizing  fluids  were  experimented 
with  to  test  the  desirability  of  decolorizing  after  hardening 
in  Hermann's  fluid  by  removing  the  excess  of  osmic  acid 
from  the  sections  before  applying  the  stains.  Peroxide  of 
hydrogen,  potassium  permanganate,  and  the  decolorizing 
fluids  of  Pal  and  Weigert  all  clear  up  the  tissue  more  or 
less,  decolorizing  both  nerves  and  muscles. 

33  F.  This  specimen  was  fixed  in. Hermann's  fluid,  the 
sections  decolorized  in  peroxide  of  hydrogen,  mordanted  for 
one-half  hour  in  4  per  cent  iron  alum,  stained  for  one-half 
hour  in  }2  per  cent  aqueous  htematoxylin  and  decolorized 
in  4  per  cent  iron  alum.  The  sections  are  not  at  all 
satisfactory,  the  nerve  sheaths  being  badly  shrunken  and 
poorly  stained. 
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34  F.  Other  similar  sections  were  mordanted,  without 
previous  decolorizing^,  in  half-saturated  copper  acetate  for 
17  hours  and  stained  in  Weigert 's  haematoxvlin  for  eight 
hours;  but  they  refused  to  take  up  the  stain. 

35  F,  Other  sections  were  first  decolorized  in  peroxide 
of  hydrogen  and  then  treated  just  like  the  last,  with  the 
same  result. 

36  F.  Other  siections  were  mordanted  in  Wolter's 
vanadium  chloride  and  aluminium  acetate  for  17  hours, 
stained  in  acid  haematoxylin  for  eight  hours  and  decolorized 
in  Weigert's  decolorizer.  Though  they  took  up  the  stain, 
they  did  not  differentiate  the  nerve  fibres  when  decolorized. 
Some  other  sections  were  first  bleached  with  peroxide  of 
hydrogen  and  then  treated  as  above  with  the  same  result. 

Z"l  F.  Other  sections,  some  bleached  with  peroxide  of 
hydrogen  and  some  not  bleached,  were  mordanted,  for  two 
hours  in  Erlicki's  fluid,  stained  for  two  hours  in  Kult- 
schitzky's  acid  haematoxylin  and  decolorized  in  lithium 
carbonate  and  ferricyanide  of  potassium,  with  the  same 
negative  result. 

38  F.  Finally  some  sections,  both  unbleached  and 
bleached  with  peroxide  of  hydrogen,  were  soaked  for  two 
and  one-half  hours  in  Weigert's  mordant. 

Water,  100  cc. 

Potasssium  bichromate,  5  g. 

Chrome  alum,  2  g. 

followed  by  half-saturated  copper  acetate  for  five  hours. 
They  were  stained  in  Weigert's  haematoxylin  and  decolor 
ized  in  Weigert's  decolorizer.  The  result  was  as  unsatis- 
factory as  in  the  preceding  cases. 

B. — Flemming's  Fluid. 

Flemming's  second,  or  stronger  formula  alone  has  been 
employed.  This  reagent  requires  a  rather  longer  time  for 
decalcification  than  Hermann's  fluid,  from  one  to  three 
weeks  with  frequent  renewal  being  required  for  the  head 
of  a  minnow.     At  the  end  of  that  time  the  tissue  is,  of 
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course,  exceedingly  friable,  but  with  very  careful  handling 
will  hold  together  sufficiently  to  cut  well  and  gives  perfect 
serial  sections.  The  fixation  is  all  that  could  be  desired 
for  general  purposes  and  the  medullary  sheaths  are  well 
preserved  both  centrally  and  peripherally.  The  smallest 
fibres  are,  however,  not  quite  so  well  fixed  as  by  Hermann's 
fluid.  In  the  deeper  parts  of  the  specimen  they  often  lose 
the  sharpness  of  their  contours  and  gelatinize  more  or  less, 
probably  under  the  influence  of  the  other  acids  before  the 
osmic  acid  has  sufficiently  permeated.  The  coarse-fibered 
components  are  always  perfectly  preserved  even  in  the 
interior  of  the  brain.  The  peripheral  tissues  are  blackened 
somewhat  but  not  so  much  as  by  Hermann's  fluid.  I  had 
hoped  to  be  able  to  mount  the  sections  directly  after  this 
fixation  without  further  staining,  relying  on  the  osmium 
precipitated  in  the  nerve  sheaths  to  differentiate  the  fibres, 
as  has  been  done  by  others  with  amphibian  and  selachian 
material  and  as  I  have  done  with  the  bony  fishes  after 
fixation  with  Hermann's  fluid.  Curiously  enough,  how- 
ever, the  nerve  fibres  though  Well  fixed,  and  that  too 
evidently  with  the  osmic  acid,  are  not  at  all  discolored, 
but  upon  dissection  the  nerves  stand  out  as  white  cords 
among  the  blackened  muscles,  etc. 

39  F.  Several  attempts  were  made  to  induce  the  osmic 
acid  to  precipitate  in  the  nerve  sheaths.  The  most  success- 
ful was  by  the  addition  of  strong  formalin  (20  per  cent)  to 
Flemming's  fluid.  The  fluid  has  to  be  renewed  at  very 
frequent  intervals,  as  the  osmium  is  rapidly  precipitated 
from  the  solution  by  the  formalin.  After  treatment  with 
this  mixture  for  24  hours,  the  decalcification  was  com- 
pleted in  Flemming's  fluid  without  the  formalin  (14  days). 
The  general  tissues  are  scarcely  at  all  colored,  not  even 
the  fat,  but  in  the  nerves  and  central  nervous  system  some 
of  the  fibres  are  a  deep  black,  usually  only  a  few  scattered 
fibres,  but  sometimes  a  whole  nerve  or  tract,  especially  if 
the  fibres  are  large.  The  precipitate,  however,  is  opaque 
and  lump}',  and  obscures  rather  than  clarifies  the  minute 
characters   of  the   nerve   sheaths,   in   this   respect   quite 
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unlike  the  blackening  obtained  with  Hermann's  fluid. 
Experimentation  along  these  lines  was  soon  discontinued, 
though  I  found  that  such  sections  gave  beautiful  Weigert 
preparations  by  a  variety  of  the  methods  which  give  good 
results  with  the  simple  Flemming  fixation  to  be  described 
below. 

40  F.  The  entire  head  of  a  small  adult  (about  6  cm. 
long)  was  fixed  for  six  days  in  Flemming's  fluid.  Though 
the  decalcification  was  not  quite  complete,  yet  a  series 
of  sections  was  obtained  and  stained  with  the  usual 
Haidenhain  iron-haematoxylin  (mordant  in  iron  alum, 
stain  in  aqueous  haematoxylin  and  decolorize  in  iron  alum, 
as  in  the  previous  cases).  The  fixation  is  very  good.  The 
medullated  nerve  fibres  under  a  low  power  are  not  bril- 
liantly differentiated,  yet  the  high  power  shows  them 
excellently  preserved  and  the  components  can  be  followed, 
though  not  so  easily  as  in  some  of  the  Weigert  methods 
given  below. 

^iF.  Some  sections  from  the  last  specimen  were  stained 
by  the  method  which  Keftyon  found  so  satisfactory  for  the 
insect  brain  (Journal  Comp.  Neurology,  Vol.  VI,  No.  3, 
p.  138,  1896.)  The  sections  were  mordanted  in  a  warm  5 
per  cent  solution  of  copper  sulphate  for  i  hour  and  stained 
in   Mallory's  haematoxylin, 

10  per  cent  phosphomolybdic  acid,  i  cc. 

Haematoxylin  crystals,  i  g. 

Chloral  hydrate,  6  to  10  g. 

Water,  100  cc. 

Thia  stain  was  diluted  with  water  in  the  proportion  of  i  of 
stain  to  5  of  water  and  applied  for  i  ^  hours.  The  sections 
are  considerably  overstained  and  have  to  be  decolorized 
for  several  hours  in  70  per  cent  alcohol.  This  gives  beau- 
tiful sections  of  the  central  nervous  system.  The  stain  is 
rather  diffuse,  but  cells  and  fibre  tracts  are  both  clearly 
differentiated.  Peripherally,  however,  the  muscles,  etc., 
are  so  deeply  stained  that  no  differentiation  of  nerves  is 
possible.  This  stain,  though  not  available  for  my  present 
purpose,  is  nevertheless  a  very  useful  one  for  the  central 
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nervous  system.  It  would  doubtless  be  improved  by  using 
the  dye  more  dilute  and  applying  for  a  much  shorter 
time. 

One  section  stained  with  iron-haematoxylin  like  No.  40 
was  afterwards  stained  as  above.  The  result  is  not  so 
good  as  either  stain  separately.  A  faint  counter  stain  of 
the  iron-haematoxylin  sections  with  acid  fuchsin  or  some 
similar  dye  is,  however,  of  assistance  in  differentiating  the 
nerves  peripherally. 

42  /^  The  attempt  to  differentiate  the  peripheral  nerve 
fibres  in  specimens  prepared  like  No.  41  by  decolorizing 
in  Weigert's  decolorizer  was  a  disappointment.  Peripher- 
ally the  ground  clears  fairly  well  and  the  nerves  can  be 
differentiated  from  the  muscles,  etc. ,  much  more  easily,  but 
this  is  at  the  expense  of  the  brilliancy  and  efficiency  of  the 
stain  in  the  central  nervous  system.  Possibly  some  other 
decolorizer  could  be  found  with  which  this  objection  does 
not  prevail. 

43  F.  Vassale's  modification  of  Weigert *s  process.  The 
specimen  was.  fixed  11  days  in  Flemming*s  fluid,  sections 
stained  for  5  minutes  in  Weigert 's  haematoxylin  and  after- 
wards mordanted  in  saturated  copper  acetate  for  3  to  5 
minutes,  and  differentiated  with  Weigert's  decolorizer. 
The  nerves  are  not  differentially  stained  and  the  sections 
are  of  little  value.  Other  decolorizers  were  tried  also. 
Pars  was  still  worse  than  Weigert's.  Kultschitzky 's  lithium 
carbonate  and  ferricyanide  of  potassium  gives  better  results, 
especially  if  the  time  in  the  stain  is  reduced  to  one  half 
minute.  The  muscles,  etc.,  are  of  a  deep  yellow  color 
and  the  nerves  a  pale  greyish  blue.  These  are  really 
excellent  preparations  and  the  components  of  the  nerves 
can  be  clearly  analyzed. 

This  rapid  method  invites  further  experimentation.  I 
am  inclined  to  think  that  with  very  slight  modification  it 
will  give  sections  quite  equal  to  the  best  of  those  obtained 
by  the  more  tedious  methods  to  be  described  below  (e.  g. 
Nos.  46,  53,  54.)  This  is  a  true  sheath  stain,  but,  like  the 
other  Weigert  sections  made  after  hardening  in  Flemming's 
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fluid  to  be  described  next,  the  stain  is  very  intense  at  the 
periphery  of  the  fibres  and  very  faint  in  the  remainder 
of  the  medullary  sheath,  so  that  under  a  high  power  the 
the  effect  is  very  different  from  that  of  the  ordinary  Wei- 
gert methods.  The  axis  cylinder  is  a  dark  yellow,  clearly 
differentiated  from  the  sheath. 

44  F.  Flemming's  fluid  eleven  days,  sections  mor- 
danted in  copper  sulphate  2  hours,  stained  in  Weigert's 
haematoxylin  one-half  hour  and  decolorized  in  Weigert's 
decolorizer.  A  feeble  Weigert  stain  with  poor  differenti- 
ation both  centrally  and  peripherally. 

45  F.  Flemming's  fluid  1 1  days,  sections  mordanted  in 
Erlicki's  fluid  i  hour,  stained  in  acid  haematoxylin  ij^ 
hours,  dipped  in  Miiller's  fluid  and  decolorized  by  the 
method  of  Pal.  This  gives  fairly  good  stain  centrally,  but 
the  muscles  do  not  clear  until  after  the  nerves.  A  longer 
time  in  the  stain  gave  still  worse  results. 

46  F,  Flemming's  fluid  1 1  days,  sections  mordanted  in 
Erlicki's  fluid  i  hour,  treated  with  Kultschitzky's  acid 
haematoxylin  2  hours  and  decolorized  with  Kultschitzky's 
lithium  and  ferri cyanide  of  potassium.  The  result  is 
splendid  differentiation  both  centrally  and  peripherally. 
The  nerve  fibres  are  a  very  intense  deep  blue  and  the 
ground  clears  well.  The  stain  is  a  true  sheath  stain  very 
much  like  that  of  No.  43.  Cross  sections  show  that  in 
the  case  of  the  largest  fibres  the  periphery  of  the  fibre 
is  most  deeply  stained  and  that  the  axis  cylinder  is  decol- 
orized to  a  clear  yellow,  while  the  intervening  medullary 
substance  is  very  faintly  tinged  with  blue.  Smaller  fibres 
show  the  same  sharp  contour,  but  the  whole  of  the  myelin 
sheath  is  stained,  though  not  so  deeply  as  to  wholly 
obscure  the  axis  cylinder.  These  are,  I  think,  the  most 
beautiful  preparations  which  I  have  secured,  and,  though 
I  have  not  thus  far  used  the  method  extensively,  it  will 
prove  without  doubt  very  useful  for  peripheral  nerves. 

47  F,  Flemming's  fluid  1 1  days,  sections  mordanted  in 
half -saturated  copper  acetate  21  hours,  stained  in  Kults- 
chitzky's  acid  haematoxylin  3  hours  and  decolorized  with 
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Weigert's  decolorizer.     Fairly  good  differentiation,  but  by- 
no  means  so  good  as  the  last. 

48  F.  Like  the  last,  but  decolorized  by  the  method  of 
V.  Plessen  and  Rabinovicz.     About  like  No.  47. 

49  F.  Like  the  last,  but  stained  for  5  hours  and  decol- 
orized by  the  method  of  Pal.  Very  good  differentiation 
of  the  nerves  centrally,  but,  as  in  the  other  cases  where 

m 

PaVs  decolorizer  was  used,  the  muscles  do  not  clear  until 
after  the  nerves. 

50  i^.  Flemming's  fluid  11  days,  sections  mordanted 
warm  for  4^  hours  in  Wolter*s  vanadium  chloride  and 
aluminum  acetate,  stained  in  acid  haematoxylin  and  decol- 
orized by  the  method  of  Weigert.  This  gives  very  good 
preparations,  about  like  No.  46,  both  as  to  the  general  low 
power  effect  and  as  to  the  histological  appearance  of  the 
fibres  under  high  magnification. 

5 1  i^  Flemraing's  fluid  1 1  days,  sections  mordanted  2 1 
hours  in  half -saturated  copper  acetate,  stained  in  Weigert's 
haematox5''lin  3  hours  and  decolorized  by  the  method  of 
Pal.  Very  poor;  not  differential  either  centrally  or  peri- 
pherally. 

52  M,  Flemming's  fluid  1 1  days,  sections  mordanted  in 
half-saturated  copper  acetate  3  hours,  stained  in  Weigert's 
haematoxylin  4  hours  and  decolorized  by  the  method  of 
V.  Plessen  and  Rabinovicz.  The  result  is  poor  differentia- 
tion. The  tissues  clear  well,  but  the  peripheral  nerves 
clear  as  soon  as  the  muscles. 

53  M.  Specimens  stained  as  in  the  last  case  and  decolor- 
ized by  Weigert's  method  yielded  preparations  which  on 
the  whole  I  have  found  most  satisfactory  for  the  purposes 
of  the  present  research.  The  nerves  are  well  differentiated 
both  centrally  and  peripherally.  The  ground  is  not  so 
transparent  as  in  some  of  the  other  cases,  being  a  light 
but  slightly  clouded  brown.  Nevertheless  it  clears  well 
except  sometimes  near  the  outer  surface  where  there  is 
usually  some  osmic  blackening.  Fat  is,  of  course,  a  deep 
black,  so  also  are  the  dermal  bones,  while  the  cartilage, 
calcified  cartilage,  muscles,  connective  tissue,  nerve  cells, 
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etc.,  are  of  the  uniform  brown  color.  The  failure  of  the 
ground  to  clear  so  as  to  become  quite  transparent  is  not  a 
disadvantage,  but  quite  the  contrary,  as  it  obviates  the 
necessity  for  counter- staining,  while  the  medullated  nerves 
are  stained  so  intense  a  blue  that  they  can  easily  be  followed 
among  the  othei*  tissues,  in  favorable  preparations  even  to 
single  nerve  fibres.  The  finest  nerve  fibres  are  not,  I. 
think,  so  brilliantly  stained  as  by  some  of  the  other  methods 
{e.  g,  Nos.  46  and  50)  so  that  those  methods  have  some 
points  of  superiority  over  this  one^ 

The  same  method  applied  to  specimens  of  Fundulus 
about  as  large  as  the  last  resulted  in  very  poor  sections. 
I  have  no  doubt  that  further  experiments  upon  the  times 
and  strengths  of  the  various  solutions  would  much  improve 
these  latter  preparations;  yet  the  Ftmduliis  tissues  are 
apparently  more  refractory  than  those  of  Menidia  and  I 
doubt  if  they  would  under  any  circumstances  yield  so  good 
results.  Small  specimens  of  the  little  fresh  water  sun  fish, 
Lepomis  cyanellns,  when  stained  by  this  method,  give  a 
still  different  color  effect.  The  ground  is  a  deep  but  brill- 
iant bronze  color  which,  though  darker  than  the  ground 
in  Menidia^  yet  contrasts  equally  well  with  the  blue 
fibres. 

The  general  low-power  effect  is  that  of  an  ordinary 
Weigert  preparation,  but  under  a  higher  magnification  the 
appearance  is  quite  different,  especially  when  the  fibres 
are  examined  in  cross  section.  The  periphery  of  the  fibre 
only  is  stained,  but  very  intensely,  so  that  it  appears  quite 
black  in  the  larger  fibres.  The  deeper  layers  of  the  myelin 
are  scarcely  at  all  stained  and  the  axis  cylinder  is  decolor- 
ized to  a  clear  yellow  which  is  sharply  difiEerentiated  from 
the  rest  of  the  fibre.  The  smaller  fibres  are  more  uni- 
formly, but  more  faintly  stained. 

54  M.  Specimen  fixed  for  11  days  in  Flemming's  fluid, 
mordanted  by  Weigert *s  copper  acetate  and  sodium  potas- 
sium tartrate  2  hours,  followed  by  half -saturated  copper 
acetate  i  hour,  stained  in  Weigert's  haematoxylin  and 
decolorized  by  the  method  of  Weigert. 
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This  method  here,  as  after  the  chrom-acetic  fixation,  can- 
not apparently  be  used  exactly  as  designed  by  Weigert,  i.  e. 
without  any  decolorizing,  but,  if  properly  differentiated 
with  the  decolorizer,  gives  preparations  which  are  very 
attractive.  Though  I  have  not  used  the  method  exten- 
sively, I  think  it  could  with  slight  further  modification  be' 
developed  into  a  very  valuable  method  for  peripheral 
nerves.  The  sections  thus  far  obtained  are  not  so  clear, 
however,  as  those  last  mentioned.  The  histological  char- 
acter of  the  fibres  is  about  as  in  No.  46. 

After  the  experiments  above  described  had  been  per- 
formed my  attention  was  attracted  by  the  somewhat  simi- 
lar series  of  experiments  by  Bolton*  in  which  Weigert 
sections  of  human  brains  were  prepared  after  mordanting 
only  in  osmic  acid,  and  also  in  a  variety  of  metallic  salts. 
Accordingly  I  instituted  a  few  further  experiments  to  test 
the  applicability  of  such  a  procedure  with  the  fish  brain, 
with  results  which  follow,  partly  under  the  present  head 
and  partly  under  the  next  one  (formalin  fixation). 

55  M.  The  brain  of  an  adult  specimen  was  hardened  for 
four  days  in  Flemming's  fluid  and  after  paraffin  embedding 
the  sections,  without  further  mordanting,  were  stained 
directly  in  Kultschitzky's  haematoxylin  for  two  and  one- 
half  hours  at  40°  C.  They  refused  to  take  up  the  stain 
at  all,  showing  apparently  that  further  mordanting  is 
essential. 

56  M.  The  same  sections,  after  thorough  washing  in 
water,  were  treated  for  four  hours  with  Weigert's  haema- 
toxylin at  40°  C.  with  the  same  result. 

57  M.  Sections  prepared  as  in  the  last  case  were  mor- 
danted for  three  hours  at  40°  C.  in  two  per  cent  iron  alum 
and  stained  in  Kultschitzky's  haematoxylin  at  40°  for  20 
hours.     They  also  refused  to  take  up  the  stain. 

58  M.  Sections  prepared  and  mordanted  like  the  last, 
but  stained  for  20  hours  in  Weigert's  haematoxylin  at  40° 
take  up  the  stain  well  and  when  decolorized  in  Weigert's 

♦Joseph  Shaw  Bolton.  The  Nature  of  the  Weigert-Pal  Method,  Jour.  Anat. 
and  Physiol.,  XXXII,  a,  Jan.,  1898,  p.  247. 
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fluid  yield  fairly  good  preparations,  though  the  stain  is 
feeble.  Other  sections  mordanted  for  12  hours  cold  and 
stained  for  five  hours  give  a  stronger  stain,  and  yet  not 
wholly  satisfactory. 

Summary. — Fluids  containing  osmic  acid  give  the  most 
perfect  fixation  of  the  medullated  nerves.  Hermann's 
fluid  is  the  best  of  all,  and  it  blackens  the  nerve  sheaths 
so  well  that  sections  mounted  directly  without  further 
staining  are  the  best  that  I  have  secured  by  any  method 
for  the  separation  and  tracing  of  coarse  and  fine  fibered 
components.  The  tissue,  however,  is  of  poor  consistency 
for  serial  sectioning  and  furthermore  cannot  be  stained  by 
any  of  the  Weigert  processes  which  I  have  tried. 

Flemming's  fluid  is  the  most  generally  satisfactory  fixer. 
The  fixation  is  nearly  as  good  as  that  of  Hermann's  fluid, 
the  decalcifying  power  is  considerable,  the  tissue  is  in  good 
histological  condition  for  serial  sectioning  and  permits  a 
variety  of  excellent  Weigert  stains.  The  Haidenhain  iron- 
haematoxylin  (No.  40)  and  Mallory's  haematoxylin  after 
copper  mordanting  (No.  41)  both  give  very  beautiful 
sections  of  the  central  nervous  system.  Vassale's  method 
(No.  43)  promises  well  and  with  slight  modification  gives 
results  which  are  nearly  as  good  as  those  of  the  longer 
processes.  vSeveral  of  the  more  usual  methods,  after 
slight  modification,  give  very  excellent  results  centrally 
and  peripherally,  some  using  an  acid  stain  (Nos.  46,  50) 
and  some  the  alkaline  stain  (Nos.  53,  54).  The  most 
successful  preparations  were  all  mordanted  in  copper 
except  No.  50  (vanadium  and  aluminium).  The  osmium 
in  the  fixing  fluid  is  not  of  itself  a  sufficient  mordant 
either  for  the  acid  or  the  alkaline  dye.  The  stain  in  all  of 
these  Flemming-hardened  specimens  is  quite  unlike  the 
usual  Weigert  effect,  since  the  periphery  of  the  myelin 
only  is  deeply  stained  (and  this  applies  both  in  the  brain 
and  in  the  nerves  outside),  while  the  deeper  parts  of  the 
medullary  sheath  are  stained  more  feebly  or  not  at  all  and 
the  axis  cylinder  usually  decolorizes  to  a  yellow  or  brown 
like  the  general  ground  tissues. 
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VII. — Fixation  with  Formalin. 

Most  of  the  experiments  described  tinder  this  head  were 
suggested,  as  intimated  above,  by  Bolton's  results  with 
human  tissue.  His  methods  were  repeated  in  several 
cases  as  exactly  as  possible,  but  with  quite  dissimilar 
results,  as  we  shall  see.  I  am  indebted  to  my  pupil,  Mr. 
I.  L.  Thayer,  for  assistance  in  carrying  out  this  series  of 
experiments. 

59  M,  The  brain  was  hardened  in  20  per  cent 
formalin  for  six  months,  washed  in  water,  embedded  and 
sectioned  in  paraffin,  the  sections  mordanted  for  12  hours 
in  saturated  copper  acetate  and  treated  with  Weigert's 
haematoxylin  for  six  hours.  They  took  up  the  stain  only 
very  faintly. 

60  M.  Mordanting  for  16  hours  in  5  per  cent  potassium 
bichromate  and  treating  for  12  hours  with  Weigert's 
haematoxylin  gave  the  same  result. 

61  M.  Mordanted  similar  sections  in  saturated  copper 
acetate  for  12  hours,  washed  and  then  treated  for  16  hours 
with  5  percent  potassium  bichromate  and  stained  for  12 
hours  with  Weigert's  haematoxylin.  They  take  up  the  stain 
to  some  extent,  but  upon  applying  Weigert's  decolorizer 
the  white  matter  bleaches  before  the  grey.  I  reversed  the 
order  of  the  mordants,  first  the  bichromate,  then  the 
copper,  with  the  same  result. 

Osmic  acid,  iron  alum  and  ammonium  molybdate  are 
the  three  mordants  which  Bolton  found  to  give  the  most 
satisfactory  results  with  the  human  brain  after  six  months 
hardening  in  5  per  cent  formalin.  To  test  their  value 
with  the  fishes  the  following  experiments  were  tried: 

62  M.  The  brain,  which  had  been  hardened  for  five 
months  in  10  per  cent  formalin,  was  washed  in  water  and 
sectioned  in  paraffin.  The  sections  were  mordanted  for 
15  minutes  in  i  per  cent  osmic  acid,  stained  for  15  hours 
in  Kultschitzky's  acid  haematoxylin  and  decolorized  by  the 
method  of  Weigert.  This  gives  a  diffuse  brown  stain 
with  the  nerve  fibres  not  at  all  differentiated. 
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6^  M.  Other  sections  were  given  the  same  treatment 
save  that  they  were  stained  in  Weigert's  haematoxylin. 
The  result  is  similar,  the  stain  not  being  quite  so  intense. 

64  M.  Sections  prepared  like  the  last  were  mordanted 
for  14  hours  in  2  per  cent  iron  alum,  stained  in  Weigert's 
haematoxylin  and  decolorized  by  the  method  of  Weigert. 
This  gives  a  stain  similar  to  the  last,  though  both  cells 
and  fibres  are  slightly  better  differentiated. 

65  Af.  As  before,  but  stained  in  Kultschitzky's  haema- 
toxylin, and  with  the  same  unsatisfactory  result. 

66  M.  Similar  sections  were  mordanted  for  14  hours  in 
2  per  cent  ammonium  molybdate  and  stained  in  Kult- 
schitzky's  haematoxylin.  They  took  the  stain  only  faintly 
and  the  fibres  decolorized  wholly,  leaving  all  nuclei  vividly 
stained. 

6*]  M,  Like  the  last,  but  stained  in  Weigert's  haema- 
toxylin.    They  decolorize  wholly  with  no  differentiation. 

The  six  cases  last  given  resemble  Bolton's  best  methods, 
save  that  he  differentiated  by  the  method  of  Pal.  Having 
found  that  in  several  of  these  cases  that  method  gave  still 
worse  results  than  the  method  used,  I  conclude  that  none 
of  these  methods  are  adapted  to  fish  tissues.  Being  very 
desirous  of  utilizing  formalin  hardening  material,  I  next 
tried  several  modifications  of  the  method  used  by  Edinger 
in  his  studies  upon  the  reptile  brain. 

6%  M,  The  brain,  which  had  been  hardened  for  five 
months  in  10  per  cent  formalin,  was  washed  in  water  and 
then  soaked  for  six  days  in  Weigert's  fluid, 

Water,  100  cc. 

Potassium  bichromate,  5  g. 

Chrome  alum,  2  g. 

The  sections,  cut  after  paraffin  embedding,  were  mor- 
danted for  ^-^^  hours  in  warm  copper  acetate  two-thirds 
saturated,  and  stained  in  Kultschitzky's  haematoxylin  for 
12  hours.     They  did  not  take  up  the  stain  properly. 

69  M.  Another  specimen  was  prepared  exactly  like 
the  last  save  that  the  alkaline  haematoxylin  (Weigert's) 
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instead  of  the  acid  stain  of  Kultschitzky*s  was  used.  The 
sections  take  up  the  stain  well  and  when  decolorized  by 
the  method  of  Weigert  give  excellent  differentiation. 

These  sections  have  a  very  different  appearance  from 
any  of  the  Flemming  hardened  specimens.  The  fibres 
under  the  high  power  exhibit  the  more  usual  appearance 
of  ordinary  Weigert  sections,  /.  e. ,  the  fibres,  both  large 
and  small,  are  stained  a  deep  blue  black,  the  entire 
myelinic  sheath  and  the  axis  cylinder  being  uniformly 
colored.  Upon  further  decolorizing  the  axis  cylinder  is 
left  deeply  stained  after  the  myelin  has  been  almost  com- 
pletely cleared.  This  is,  then,  an  axis  cylinder  stain,  as 
well  as  a  myelin  stain ;  the  naked  collaterals  and  terminal 
arborization  seem  to  take  up  and  retain  the  dye  and  the 
'*Punktsubstanz"  is  always  tinged  with  blue.  All  nuclei 
also  retain  the  color.  This,  then,  is  a  very  useful  stain 
for  fishes,  as  well  as  for  reptiles. 

Summary. — Brains  hardened  in  strong  formalin  have  the 
nerves  well  fixed,  though  not  so  faithfully  as  osmium 
hardened  specimens.  It  is  an  interesting  fact  that  those 
methods  which  in  Bolton's  hands  gave  the  best  results 
upon  the  human  brain  fail  utterly  when  applied  to  fish 
brains.  This  is  doubtless  due  to  chemical  difference  in  the 
tissues,  for  it  is  well  known  to  all  who  have  worked  with 
the  more  delicate  staining  methods  that  even  closely  related 
animals  often  require  different  treatment.  It  is,  however, 
possible  to  get  excellent  Weigert  preparations  of  fish  brains 
that  have  been  fixed  in  formalin  by  using  the  method  of 
Edinger  (No.  69). 

VIII. — Fixation  in  Various  Salts. 

As  previously  mentioned,  the  bichromate  of  potash, 
which  is  commonly  used  as  a  fixer  for  Weigert  sections, 
does  not  preserve  the  nerve  sheaths  with  sufficient  fidelity 
for  my  purposes.  Strong  formalin  is,  however,  a  good 
preservative  of  nerve  sheaths  and  it  was  tried  in  combina- 
tion with  several  salts  which  are  known  to  act  favorably 
as  mordants. 
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70  J/".  A  small  specimen  (3  cm.  long,  and  hence  re- 
quiring no  decalcification)  was  treated  for  three  days  with 
Kenyon's  fluid, 

10  per  cent  potassium  bichromate,     40  parts. 
5  per  cent  copper  sulphate,  40      '* 

Formalin,  20      *' 

After  staining  with  Kultschitzky's  haematoxylin  for  five 
and  one-half  hours  and  decolorizing  by  the  method  of 
Weigert,  there  results  a  good,  though  rather  faint, 
Weigert  stain.     The  fixation,  however,  is  not  good. 

Other  slides  from  the  same  specimen  were  further 
mordanted  in  section  in  half -saturated  copper  acetate  for 
five  houi-s,  stained  in  Weigert's  haematoxylin  four  hours 
and  decolorized  by  the  method  of  Weigert,  with  negative 
results.     The  nerves  are  not  differentially  stained. 

7 1  M.  Another  small  specimen  was  hardened  for  four 
days  in  5  per  cent  potassium  bichromate  to  which  20  per 
cent  of  formalin  had  been  added.  The  sections  were  then 
mordanted  in  warm  Erlicki's  fluid  for  one  and  one-half 
hours  and  stained  in  warm  Kultschitzky's  haematoxylin 
for  one  and  one-half  hours.  They  did  not,  however,  take 
up  the  stain.  The  same  result  followed  staining  with 
Weigert's  haematoxylin. 

T2  M.  A  young  specimen  was  fixed  for  5  days  in  a 
mixture  composed  of  iron  alum  4  per  cent  and  formalin  10 
per  cent.  Without  further  mordanting  the  sections  were 
stained  in  one-half  per  cent  aqueous  haematoxylin  for 
three-quarters  of  an  hour  and  decolorized  by  the  method 
of   Weigert.     The  result  was  no  differentiation  whatever. 

73  M.  Other  similar  sections  stained  in  Weigert's 
haematoxylin  for  15  hours  and  decolorized  in  2  per  cent 
iron  alum  gave  even  worse  results. 

^4  M.  Still  other  sections  stained  in  acid  haematoxylin 
and  decolorized  in  4  per  cent  iron  alum  differentiated  the 
nerve  fibres  quite  well,  though  not  so  well  as  the 
following. 

75  Af.  The  best  results  were  obtained  by  fixing  as 
above,  staining  in  one-half  per  cent  aqueous  haematoxylin 
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for  an  hour  or  more  and  decolorizing  in  2  per  cent  iron 
alum.     This  gives  very  brilliant  Weigert  preparations. 

This  fixing  fluid  was  devised  and  suggested  to  me  by 
Dr.  Oliver  S.  Strong,  who  has  applied  it  very  successfully 
to  the  amphibian  brain.  The  fixation  is  not  so  perfect  as 
that  of  the  osmic  acid  mixtures,  but  better  than  the  usual 
bichromate.  Moreover,  it  has  a  very  considerable  decal- 
cifying power,  a  point  of  no  small  practical  value.  My 
specimens  of  young,  but  nearly  full  grown,  minnows, 
were  fully  decalcified  after  5  days'  treatment.  The  stain 
is  absolutely  differential,  the  ground  both  centrally  and 
peripherally  becoming  almost  perfectly  transparent.  All 
nuclei,  however,  resist  the  decolorizer  more  or  less,  though 
usually  not  so  much  as  the  nerves.  The  latter  are  of  a 
very  brilliant  light  blue  color,  the  dye  being  confined  to 
the  periphery  and  the  axis  cylinder  of  the  larger  fibres, 
but  staining  all  of  the  myelin  of  the  smaller  ones.  The 
sections  are  of  exquisite  beauty;  unfortunately,  how- 
ever, the  fixer  leaves  the  tissue  very  brittle  and  of  a  very 
poor  consistency  for  cutting.  -This  is  an  insuperable 
objection  to  its  use  in  the  study  of  the  peripheral  nerves, 
as  I  have  never  been  able  to  get  satisfactory  continuous 
sections  through  the  whole  head.  In  the  case  of  brain  or 
spinal  cord  this  disadvantage  is  not  so  serious. 

76  /^  A  small  specimen  was  hardened  for  8  days  in 
the  following  mixture : 

4  Chrome  alum,  4  per  cent  45  parts. 

Iron  alum,  4  per  cent  45  parts. 

Formalin,  10  parts. 

It  was  then  left  in  10  per  cent  formalin  for  a  week  and 
embedded  and  sectioned.  The  sections  were  stained  in 
aqueous  haematoxylin  and  discolorized  in  iron  alum,  as  in 
the  preceding  case.  The  fixation  is  about  as  before  and 
the  stain  very  similar,  though  the  ground  does  not  clear 
well.  Other  decolorizers  were  not  tried.  The  tissue 
seems  to  be  in  much  better  histological  condition  than  that 
fixed  in  formalin  and  iron  alum  alone,  and  the  method 
merits  further  study. 
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Summary, — None  of  the  mixtures  of  formalin  and  the 
metallic  salts  give  wholly  satisfactory  results.  Either  the 
fixation  is  not  perfect  or  the  tissue  is  of  poor  consistency 
for  cutting.  The  most  valuable  combinations  which  I 
have  tried  are  mixtures  of  formalin  and  iron  alum  and 
formalin,  iron  alum  and  chrome  alum.  These  fluids  fix 
well,  have  considerable  decalcifying  power  and  yield  the 
most  brilliant  sheath  stain  (and  the  former  the  most 
transparent  ground)  which  I  have  obtained  by  any  method. 

This  pre-eminence  of  the  iron  alum  as  a  mordant  accords 
with  Bolton's  results  with  human  tissue,  though  it  is  note- 
worthy that  his  finest  preparations  were  obtained  by 
simply  mordanting  for  a  short  time  sections  of  the  for- 
malin-hardened brain,  while  with  the  fish  tissues  this 
method  in  my  hands  gave  negative  results  and  the  tissue 
must  be  fixed,  as  well  as  mordanted,  in  the  iron  salt. 

Concluding  Remarks. 

Extended  commentary  upon  these  experiments  is  un- 
necessary, as  the  results  speak  for  themselves  so  far  as 
practical  utility  is  concerned  and  it  is  not  my  purpose  to 
enter  into  an  elaborate  discussion  of  the  theory  of  the 
Weigert  stain.  The  ground  covered  in  the  experiments 
was,  as  has  been  stated,  determined  wholly  by  the  practical 
requirements  of  a  definite  research;  nevertheless  the  pecu- 
liarities of  the  tissues  upon  which  the  work  was  done  are 
such  as  to  cast  some  light  upon  the  nature  of  the  staiuing 
processes.  • 

In  this  research  I  have  found,  as  others  before  me  have 
done,  that  the  fish  tissues  are  refractory  to  a  surprising  de- 
gree. This  does  not  accord  with  my  own  earlier  experience, 
for,  in  the  course  of  the  preparation  of  an  extended  series 
of  teleostean  brains  by  ordinary  methods  (especially  Dela- 
field's  haematoxylin)  made  several  years  ago  in  connection 
with  my  brother,  it  was  easy  to  obtain  the  most  elegant 
preparations, — preparations  which  could  not  be  excelled 
in  any  other  group  of  vertebrates.  But  in  the  present 
case  there  were  not  only  the  special  difficulties  mentioned 
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in  the  introductory  paragraphs,  but  the  presence  of  the 
"body  musculature  in  the  sections  imposes  other  peculiar 
conditions.  It  seems  that  the  teleostean  muscles  and  the 
myelinic  nerve  sheaths  react  toward  the  haematoxylin 
stains  very  similarly,  for  they  decolorize  at  very  nearly  the 
same  time.  It  was  found,  for  example,  in  every  case 
where  the  decolorizer  of  Pal  was  tried  that  the  nerves 

■ 

clear  before  the  muscles  and  in  other  cases  they  often 
clear  at  about  the  same  moment.  This  peculiarity  destroys 
the  value  for  peripheral  nerves  of  a  number  of  processes 
which  are  very  satisfactory  centrally.  It  also  sheds  some 
light  upon  the  nature  of  the  staining  process. 

In  the  paper  by  Bolton  to  which  reference  has  already 
been  made,  that  author  concludes,  as  a  result  of  an  extensive 
series  of  experiments  upon  human  brain  tissue  which  had 
been  hardened  for  several  months  in  five  per  cent  formalin, 
that,  ''the  Weigert-Pal  process  is  not  a  specific  method 
for  the  staining  of  medullated  nerve  fibres  with  hema- 
toxylin but  is  a  method  of  dyeing  fibrils  which  comprises 
three  distinct  operations:  the  mordanting  of  the  fibrils, 
the  formation  of  a  lake  in  them,  and  finally,  the  removal 
of  the  stain  by  oxidation  from  nearly  every  other  part  of 
the  complex  tissue  under  treatment. " 

This  in  general  I  confirm,  and  also  agree  with  him  in 
finding  that  other  besides  nerve  tissues  may  take  up  and 
and  retain  the  dye,  such  as  blood  corpuscles,  and  nuclei 
and  especially  nucleoli  of  nerve  cells.  The  illustrations 
which  he  gives  of  fibres  mordanted  in  chrome  alum  and  in 
osmic  acid  (his  Fig.  2)  show  that  only  the  outer  zone  of 
the  myelinic  sheath  is  stained,  the  general  effect  being 
similar  to  the  Weigert  specimens  which  I  prepared  after 
fixation  in  Fleming's  fluid  and  mordanting  in  copper  (e.g. 
No.  53),  though  it  should  be  noted  that  all  of  his  figures 
show  that  the  fibres  were  very  badly  fixed  in  his  prepara- 
tions. The  differences  in  the  intensities  of  stain  and  colors 
of  the  nerve  sheaths  in  Bolton's  preparations  he  attributes 
to  the  differences  in  the  mordants  and  in  this  he  is  doubt- 
less in  the  main  correct,  for  he  employed  only  one  kind  of 
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stain    (the   acid   haematoxylin)    and    only   one    mode    of 
decolorizing. 

Now,  the  failure  of  any  tissue  to  stain  by  the  Weigert 
process  may  be  due  either  (i)  to  the  fact  that  it  does  not 
take  up  the  mordant  and  hence  does  not  form  the  lake,  or 
(2)  to  the  fact  that  the  lake  formed  is  there  more  readily 
oxidized  than  the  other  tissues  which  resist  the  decolorizer. 
The  first  point  is  emphasized  by  Bolton — unduly  so,  as  it 
seems  to  me.  He  says,  **Just  as  fine  glass  threads  inclu- 
ded in  a  web  would  not  stain,  so  nearly  the  whole  of  the 
fibres  in  the  body,  excepting  those  belonging  to  the  neurons, 
do  not  stain  owing  to  the  fact  that  they  refuse  the  mor- 
dant and  consequently  the  lake."  But  in  my  experience 
— and  this  applies  especially  to  sections  containing  general 
as  well  as  nervous  tissues — as  a  rule  either  the  whole  sec- 
tion refuses  the  stain  or  all  of  the  tissues'  take  it  up  in- 
tensely, and  with  the  slower  methods  of  decolorizing  it  is 
clear  that  the  stain  is  not  merely  upon,  but  it  is  in  the  tis- 
sue elements.  It  must  be  admitted  that  all  of  these  non- 
nervous  tissues,  except  the  blood  corpuscles,  stain  black, 
not  blue,  and  it  may  well  be  that  they  do  not  form  the 
same  kind  of  a  lake  as  the  myelin  of  the  nerve  sheaths. 
But  this  appplies  also  to  the  axis  cylinders  and  to  the 
muscles,  in  both  of  which,  I  infer,  Bolton  considers  that  a 
true  lake  is  formed.  The  fact  that  some  mordants  refuse 
the  acid  stain,  but  under  the  same  conditions  take  up  the 
alkaline  stain  and  conversely,  leads  me "  to  believe  that  a 
failure  to  stain  may  quite  as  often  result  from  a  chemical 
peculiarity  of  the  tissue  after  it  is  mordanted  as  from  a  re- 
fusal of  the  mordant. 

And  this  leads  to  the  second  point.  If  the  lake  is 
formed  what  is  it  which  determines  whether  it  will  be 
more  rapidly  oxidized  in  one  tissue  than  in  another? 
Bolton  believes,  apparently,  that  this  condition  is  simply 
the  permeability  of  the  tissue,  **the  parenchymatous  part 
of  the  sections  being  naturally  more  readily  permeable  to 
the  oxidizing  agent  than  the  bundles  of  fibrils,  and  con- 
sequently more  readily  decolorized."  That  this  principle 
operates  to  a  certain  extent  must  be  admitted,  yet  it  must 
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play  a  very  subordinate  role.  It  would,  I  think,  be 
difficult  to  convince  any  one  who  has  watched  the  differ- 
entiation by  one  of  the  slower  methods  of  Weigert  sections 
cut  through  the  entire  body  and  containing  various  kinds 
of  tissue  that  the  rate  of  decolorizing  is  proportional,  how- 
ever roughly,  to  the  permeability  of  the  tissue.  It  ill 
accords  with  such  a  view  to  find  that  the  deeper  layers  of 
the  myelin  sheaths  clear  before  their  periphery,  that  the 
axis  cylinder  sometimes  decolorizes  to  a  clear  yellow  still 
earlier  in  the  process,  that  the  nucleated  blood  corpuscles  of 
the  fishes  (a  tissue  which  is  certainly  sufficiently  permeable) 
may  retain  their  brilliant  blue  color  after  all  nerves  are 
fully  decolorized  and  the  large  muscle  fibres,  transversely 
cut  and  hence  with  their  protoplasm  directly  exposed  to 
the  action  of  the  reagents,  decolorize  nearly  as  late  as 
meduUated  nerves  and  sometimes  even  later.  On  the 
contrary  these  variations  rest  upon  chemical  differences  in 
the  tissues  which  cause  them  to  react  differently  to  the 
dye.  That  it  is  not  merely  a  question  of  permeability,  is 
clearly  shown  by  the  fact  that  a  change  from  one  decol- 
orizer  to  another  is  often  sufficient  to  cause  a  reversal  of 
those  conditions,  e,  g. ,  to  cause  muscles  to  decolorize  before 
instead  of  after  the  nerves.  Such  chemical  differences, 
not  only  between  different  tissues,  but  between  the 
same  tissue  in  different  animals,  are  real  factors,  as  is 
shown  by  the  fact  that  histological  methods  which  yield  a 
satisfactory  stain,  say  in  the  Amphibia,  may  fail  completely 
when  applied  to  the  fish,  and  that  even  different  species  of 
fishes  have  not  the  same  susceptibility  to  stains.  This 
receives  the  most  frequent  illustration  perhaps  among  the 
workers  with  the  methylene  blue.  These  staining  re- 
actions are  far  too  complicated  to  be  reduced  to  chemical 
terms  until  we  know  much  more  of  the  chemistry  of  the 
tissues  which  take  up  the  stains  than  we  do  at  present. 

I  desire  in  conclusion  to  express  my  deep  obligation  to 
Dr.  Oliver  S.  Strong  for  advice  and  valuable  suggestions 
freely  given  in  the  course  of  these  researches. 
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Assistant  in  the  Department  of  Nervous  Diseases  at  the  Medical  School  of  the 

New  York  University. 

Before  entering  upon  the  discussion  of  these  cases  I 
wish  to  acknowledge  my  indebtedness  to  Drs.  Homer  E. 
Bartlett,  C.  O.  Stumph,  and  Yerdon,  and  to  the  Warden, 
Mr.  Hayes,  for  valuable  assistance  and  information  given 
at  the  prison. 

In  this  country  the  student  of  criminal  anthropology  has 
to  contend  with  that  which,  considered  from  all  stand- 
points but  particularly  from  an  anthropometric  one,  is 
almost  sufficient  to  merit,  before  the  initiation  of  his 
research,  the  presupposition  that  his  results  will  be  nil  ; 
the  absence  of  an  ethnological  standard  for  the  American 
people  of  to-day.  Finally,  after  the  cessation  of  immi- 
gration, this  vast,  heterogeneous  mass  will  resolve  itself 
into  some  distinguishable  ethnological  condition  and 
develop  its  own  type. 

In  some  sections  of  this  country,  New  York  State  for 
example,  the  population  has  already  become  sufficiently 
settled  and  fixed  to  permit  of  intelligent  and  satisfactory 
results  being  obtained  through  the  medium  of  calipers, 
tape,  etc. 

This,  however,  being  a  matter  of  futurity,  we  must 
select  for  our  subjects  those  of  European  birth  or  of  pure 
European  extraction  in  order  that  our  results  be  valuable. 

With  this  in  view  I  have  collected  data  referring  to  73 

♦  An  essay  submitted  for  honorary  association  with  the  Pathological  Institute 
of  the  New  York  State  Hospitals  in  the  Department  of  Anthropologry. 
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men  either  Irish  by  birth  or  bom  in  the  United  States  of 
Irish  parentage.*! 

All  of  the  subjects  herein  considered  were  serving  at 
least  their  second  (some  their  third,  fourth,  or  fifth)  terms 
in  prison  at  the  time  these  examinations  were  made,  and 
the  list  includes  only  two  whose  crimes  had  a  mental 
origin  aside  from  acquisitiveness. 

The  examinations  have  been  divided  under  the  following 
headings. 

(a)  Heredity, 

(d)  Environment, 

(c)  Anthropometry, 

(d)  Special  Anthropological  Signs, 
{e)  Psychical  Examinations. 

(a) — Heredity. 

The  criminals  refusing,  as  a  rule,  to  give  any  correct 
information  as  to  who  their  relatives  or  friends  are,  or 
where  they  are  to  be  found,  reliance  must,  to  a  large 
extent  if  not  wholly,  be  placed  in  their  own  statements. 

For  various  reasons,  sometimes  maliciously  but  more 
often  through  a  misunderstanding  of  the  motives  actu- 
ating the  queries,  many  false  and  purposely  misleading 
answers  are  given  the  investigator. 

In  the  following  data  referring  to  the  heredity  and 
environment  of  these  73  men  I  have,  by  repeatedly  ex- 
amining the  same  man,  been  able  to  eliminate  considerable 
uncertain  matter  and  to  give  only  that  which  is  accurate.  J 

Twelve  men  refused  to  give  any  information  regarding 
their  parentage  or  environment,  thus  reducing  the  number 
examined  in  those  particulars  to  61.     Of  this  number  only 

*The  district  from  which  the  subjects  (or  their  parents)  orig'inally  came  is 
entirely  included  in  the  Province  of  Munster  and  County  Galway,  Province 
of  Connaught.  This  j^ves  us  a  mixture  of  the  Saxon  and  Celtic  races,  with, 
possibly,  a  slight  preponderance  of  the  latter. 

tThe  seven  subjects  reared  in  asylums  while  lacking  knowledge  of  parent- 
age were  undoubtedly  Irish.  The  exact  provinces  or  counties  in  Ireland  from 
which  they  emanated  are,  of  course,  unknown. 

$  These  examinations  extended  over  a  period  of  about  twenty  months. 
VOL.  II — NO.  4 — C. 
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seven  could  be  selected  who  had  any  definite  knowledge 
of  their  grandparents,  and  two  of  these  were  conversant 
with  the  history  of  one  side  of  the  family  only  (one  with  the 
paternal  and  the  other  with  the  maternal  grandparents). 

GRANDPARENTS. 

Of  these  24  ancestors  15  could  not  read  or  write,  8  had 
more  or  less  education  below  the  grade  of  our  common 
schools  of  to-day,  and  one  was  a  schoolmaster,  the 
graduate  of  an  academy. 

All  acknowledged  religious  belief. 

Three  of  the  females  and  all  of  the  males  used  alcohol 
habitually  and  frequently  to  excess. 

There  occurred  two  cases  of  phthisis  and  one  of  epi- 
lepsy.*    No  other  diseased  conditions  could  be  discovered. 

One  man  was  lame  **  from  birth,  "f 

* 

Fifteen  of  the  grandparents  are  dead,  five  living,  and 
four  remain  whose  condition,  living  or  dead,  is  uncertain. 

The  causes  of  death:  Unknown  in  8 cases;  apoplexy  in 
3;  phthisis  in  2;  and  violence,  2. 

It  is  impossible,  even  approximately,  to  give  the  correct 
age  at  which  death  occurred,  there  being  too  much  un- 
certainty relative  to  this  subject  in  the  minds  of  the  men 
examined.  J 

PARENTS. 

In  the  examinations  for  defects  amongst  the  parents 
and  the  collateral  branches  of  the  convicts'  families  results 
were  obtained  in  54  cases,  7  denying  all  knowledge  of 
parents  or  of  family,  their  earliest  recollections  being 
of  asylums. 

With  the  one  exception  of  the  ages  of  the  parents  at 
the  time  of  birth  of  the  convicts  we  will  consider  the  male 
and  female  progenitors  of  our  subjects  together.     Suffice 

♦  Described  as  " fainting  fits,"  during  which  the  limbs  "worked"  and  after 
which  "there  was  sleep,"  (epilepsy  is  assumed). 

t  Probably,  from  the  description,  hip-joint  disease.    Not  from  birth  but  origfin- 
ating  early  in  life.    This  would  indicate  a  poor  systemic  condition. 

*  Taking  the  figures  as  they  were  given,  43  for  the  males  and  47  plus  for  the 
females  are  the  averages. 
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it  simply  to  state  that  a  slightly  higher  degree  of  intelli- 
gence, and  of  religious  observance,  somewhat  better  edu- 
cation, and  more  industry  existed  among  the  females  than  • 
among  the  males. 

The  results  have  been  reduced  to  tabular  form  here,  as 
elsewhere  throughout  the  article. 

Employments  of  Parents. 

Laborers, 21 

Farmers, 7 

Bartenders v 5 

Contractors,    2 

Merchant, i 

Clerks 4 

Book-keepers, 2 

Jockey, i 

School  teacher. i 

Peddler i 

Houseworkers, 52 

Storekeepers,  (females), 2 

Without  occupation 9 

Total, 108 

Education  of  Parents. 

None, 20 

Meagre  (read  and  write) 49 

Common  school  (about  equal  to  our  primary) 36 

Academic, 2 

Collegiate i 

Total 108 

Religious  Tendencies  in  Parents. 

Professing  religion  and  attending  church 94 

Non-professing 14 

Total, 108 

Diseases  amongst  Parents. 

Alcoholic  excesses  (habitually  intoxicated), 15 

Epilepsy, 2 

Insanity, 2 

Phthisis, 10 

Paralysis, i 

Total, 30 

Percentage  diseased, 28  per  cent. 
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Deformities  amongst  Parents. 

•'Withered  Arm"  (Probably  arrested  embryonic  devel- 
opment)        I 

Harelip i 

Supernumerary  thumb, i 

Total 3 

Percentage  of  deformities, 2. 8  per  cent 

Causes  of  Death  in  Parents. 

Total  number  deceased, 52 

Insanity, i 

Phthisis II 

Alcoholism, 3 

Apoplexy i 

Acute  diseases  (including  one  of  trauma), 25 

Childbirth. i 

Unknown 10 

Total 52 

Age  of  Parents  at  Birth  of  Criminal. 

Males  (average), 33  years 

Females  (average), 31  plus. 

No.  of  persons  entering  into  this  computation,  57. 

The  number  of  parents  deceased  was  52. 

The  average  age  at  death  was  46  plus  years. 

Of  the  52  still  living  the  average  age  is  51  plus  years. 

collateral  family  branches. 

In  extending  the  enquiries  to  the  brothers  and  sisters 
of  parents  it  was  found  exceedingly  difficult  to  gain  much 
exact  information,  ignorance  on  the  part  of  the  convicts 
of  all  essential  features  in  the  lives  of  their  uncles  and 
aunts  seeming  the  rule  rather  than  the  exception. 

Only  twelve  men  could  give  even  approximate  answers. 
These  12  numbered  47  uncles  and  aunts: 

Healthy 37 

Alcoholic, 5 

Epileptic, o 

Insane,* 2 

Phthisis 2 

Paralysis, i 

Total, 47 

♦  These  two  cases  occurred  in  one  family  where  prisoner's  father  was  also 
insane. 
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The  brothers  and  sisters  of  the  convicts  numbered 
223,  the  average  number  of  children  in  each  family 
being  5  plus.  Of  this  number  70  were  school  children, 
the  remainder  being  employed  as  follows; 

Occupation  of  Brothers  and  Sisters  of  Convicts. 

Laborers, 35 

Tailor, i 

Sailors^ 3 

Policeman, i 

Bartenders 9 

Bookkeepers, 2 

Clerks  (all  grades) 5 

Porters, 7 

Soldier, i 

Waiters, 2 

Physician, i 

Lawyers 2 

Merchant, i 

School  teachers  (both  sexes) 7 

Dressmakers  and  saleswomen, 32 

Milliners 13 

Stenographers  and  female  clerks, 9 

Sheet-writer  (race  track), i 

Housewomen, 16 

No  occupation, 5 

Total 153 

Disease  amongst  Brothers  and  Sisters  of  Convicts. 

Epilepsy,* 14 

Insanity, o 

Idiocy, I 

Phthisis , 17 

Alcoholic  excesses 27 

Total -. 59 

Percentage  diseaesd, 27  per  cent. 

Aside  from  the  223  living  brothers  and  sisters  there 
were  39  who  had  died  from  various  causes,  the  majority 
in  infancy  or  early  childhood. 

•This  includes  only  cases  of  motor  epilepsy  apparent  to  the  convicts  and 
described  by  them. 
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There  were  of  the  living  17  (12  males  and  5  females) 
who  had  been  in  prison  once  and  one  who  had  been  con- 
victed several  times  for  various  petty  offences. 

(6) — Environment. 

A  bad  heredity  presupposes  vicious  early  environment. 
Numerous  cases  occur,  however,  where  a  pure  heredity  is 
tainted  by  bad  early  environment,  and  vice  versq. 

Drunkenness,  poverty,  vice,  a  lack  of  education,  and 
an  absence  of  religious  tendencies,  in  the  parents  are, 
regarding  the  o^spring,  the  essential  features  contributing 
to  vicious  early  environment. 

We  will  consider  separately  those  born  in  Ireland  (16), 
and  those  born  in  the  United  States  (57). 

Of  those  born  in  Ireland  all  except  one  were  reared 
amidst  the  poverty  and  intemperance  of  the  poor  Irish 
tenants'  hovel  home.  One,  whose  father  and  grandfather 
were  schoolmasters,  during  his  early  life  was  the  recipient 
of  good  care  and  careful  training,  and  was  possessed  of 
more  pleasant  surroundings. 

Twelve  of  those  born  in  the  United  States  refused 
information  regarding  their  homes,  etc. 

Seven  were,  early  in  life,  taken  by  asylums  (5  were 
foundlings  and  2  were  taken  off  the  street  at  an  early  age) 
and  their  training  directed  after  the  manner  of  such  insti- 
tutions. 

Three  were  reared  amongst  abject  poverty  and  squalor, 
their  parents  being  habitual  drunkards,  working  only 
when  necessity  compelled,  their  subsistence  being  gained, 
when  possible,  through  charity  or  by  doubtful  means. 

Nineteen  were  sons  of  parents  who  worked  irregu- 
larly, spending  much  of  their  substance  in  alcoholic 
excesses.  Of  these,  three  had  no  schooling,  being  com- 
pelled to  seek  their  own  livings  at  early  ages.  The 
remaining  fifteen  attended  school  until  the  average 
(about)  age  of  ten  years  and  then  sought  employment  in 
stores,  on  the  messenger  service,  as  laborers'  helpers,  etc. 
All  of  these  (19)  were  familiar  with  alcoholic  beverages  in 
childhood. 
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The  remainder  (16)  had  from  fair  to  good  early  sur- 
roundings. Two  were  reared  in  comparative  luxury, 
wanting  for  nothing,  and  had  never  been  forced  to  seek 
any  occupation  as  a  means  of  livelihood.  Four  were  from 
well-to-do  families,  their  earliest  recollections  being  of 
comfortable  homes  with  an  observance  of  religious  forms. 
The  schooling  of  these  six  was,  i  academic,  i  collegiate,  i 
high  school,  3  common  school. 

Ten  were  from  the  homes  of  prosperous  or,  at  least, 
comfortably  well  off  mechanics  or  the  better  class  of 
laborers,  whose  homes  were  comfortable  aijd  wherein  the 
training  was  from  fair  to  good.  Only  three  remembered 
ever  having  seen  their  parents  intoxicated  though  all 
(parents)  drank  alcohol  to  some  extent.  All  these  parents 
acknowledged  religious  belief  and  attended  church. 

Tabulated  the  results  are : 

Convicts  Born  in  Ireland — Whole  No.  16. 

With  good  early  environment, i 

With  bad  early  environment, 15 

Total, 16 

Convicts  Born  in  U.  S. — Whole  No.  57. 

Vicious  (worst)  early  environments, 3 

Bad  early  environments, 19 

Fair  early  environments, 10 

Good  early  environments 6 

Reared  in  institutions  (environment  questionable), 7 

Refusing  to  answer, ; 12 

Total 57 

The  only  data  in  any  manner  bearing  upon  the  later 
environments  of  the  criminals  and  possible  of  collection  is 
that  referring  to  their  occupations  and  religious  professions 
(attendance  at  church). 

As  for  association  just  prior  to  imprisonment  for  the 
first  offense  we  can  only  suppose  they  were  bad — a  suppo- 
sition which  is  justifiable  and,  if  made,  presupposes  certain 
other  conditions  hereinafter  referred  to. 
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Tables  giving  this  data  follow : 

Occupations  of  Criminals  (Outside  of  Prison). 

Laborers 29 

Bookkeepers, 7 

Clerks  (all  grades) 10 

Mechanics  (all  kinds) 7 

Peddlers, 2 

Professional  man, i 

No  emplojrment 17 

Total, 73 

Observance  of  Religious  Forms  by  Criminals. 

Those  attending  church, 50 

Those  not  attending  church 23 

Total 73 

{c) — ^Anthropometry. 

The  measurements  which,  like  the  other  data,  are 
tabulated  were  made  after  the  manner  of  the  French 
School  of  Anthropology*. 

Seventy-three  Criminals. 

Age. 

Average 27  years. 

18  to  20  years, i 

2o"to  25  years 29 

25  to  30  years, 30 

30  to  35  years, 10 

40  to  50  years, 2 

50  to  65  years, i 

Average, 1.674  m. 

Variations — i.  50  to  1.55 i 

1.55  to  1.60, II 

1.60  to  1.65 19 

1.65  to  1.70, 28 

1.70  to  1.75, II 

1.75  to  1.80, 2 

1.80  to  1.82 I 

•  Instructions  Anthropologiques  G^ndrale— M.  Paul  Broca. 

t  Averapfe  heij<ht  of  the  inhabitants  of  Provincos  of  Munster  and  (southern) 
Connaught  is,  according:  to  Dr.  Beddoe's  computations,  1.74  m. 
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Cranial  Measurements. 

Circumference  Max, 

Average, 56. 5  cm. 

Variations — 51  to  52.9, 3 

53  to  54.9, 9 

55  to  56.9, 27 

57  to  58.9, 29 

59  to  59-  5. 6 

Surface  Measurements 

N as  ion — Inion . 

Average, 34.1  cm. 

Variations — 30  to  31.9, 3 

32  to  32.9, 17 

33  to  33.9 29 

34  to  349, 19 

35              ' I 

Nasal  Point — Bregma. 

Average 13.21  cm. 

Variations — 11  to  11. 9 3 

12  to  12.9, 22 

13  to  13.9, 42 

14  to  14.9. 6 

Supraauricular  Points — Vault.* 

Average, 27.8+cm. 

Variations — 23 i 

24  to  25.9 9 

26  to  2.7.9 -* 31 

28  to  29.9, 30 

30  to  31.9, I 

32.7            I 


*In  this,  and  the  four  measurements  immediately  following:,  ^^^  author  does 
not  confine  himself  exactly  to  the  methods  of  Broca.  An  imaginary  line  is 
taken  over  the  head  from  the  top  of  one  ear  to  the  same  point  on  the  opposite 
side;  this  divides  the  skull  into  two  halves  and  gives  the  measurement  desig- 
nated as  '*  vault."  The  other  measurements  are  taken  with  a  tape  from  the 
lameTpoint  and  include  the  maximum  and  forehead  (over  frontal  eminences) 
circumferences  on  the  anterior  half,  and  the  maximum,  and  occipital  (over 
occipital  protuberance)  of  the  posterior  half. 


472        winter:  notes  on  criminal  anthropology. 

Supraauricular  Points — Forehead. 

Average, 27.8  cm. 

Variations — 22. 7, i 

23  to  24. 9, 10 

25  to  26.9 26 

27  to  28.9 28 

29  to  30.9, 5 

31  to  31.9 2 

32.4            I 

Supraauricular  Points — Maximum. 

Average 28.3  cm. 

Variations — 23  to  24.9, 7 

25  to  26.9, 13 

27  to  28.9, 25 

29  to  30.9, 17 

31  to  31.9 7 

32  to  32.9, 2 

33  to  33.6, 2 

Supraauricular  Points — Occipital. 

Average, 23.7+cm. 

Variations — 19. i i 

20  to  21.9, 17 

22  to  23.9, 33 

24  to  25. 9 13 

26  to  27.9, 6 

28  to  28.9, 2 

29  to  29. 57, I 

Supraauricular  Points — Maximum. 

Average, 24.89  +cm. 

Variations — 20  to  21.9, ... .«. , 2 

22  to  23.9, 15 

24  to  25. 9, 37 

26  to  27.9, 13 

28  to  29. 9,  V , 5 

30. 01            I 

Diameters. 

A7ttero-post.  Max. 

Average, 18.87+cm. 

Variations — 1 7.2 i 

17.5  to  17.7 2 

18.    to  18.2  iucl., 7 


winter:  notes  on  criminal  anthropology.  473 

Variations— 18.3  to  1 8.      '*     " 

18.6  to  18.7    "    6 

18.8  to  19.      **    19 

19. 1  to  19.3     '*      II 

19.4  to  19.6    ••    10 

19.7  to  19.8     "     4 

19.9  to  20.       *'     I 

20. 2                       I 

Lateral  Max. 

Average, ig.oi+cm. 

Variations — 14, i 

14. 1  to  14. 2, 2 

14. 3  to  14.4, ; 2 

14.5  to  14.6, 4 

14,7  to  14. 8 8 

14.9  to  15,     %.  8 

15.1  to  15.2, 17 

15.3  to  15.4, II 

ii.5toi5.6 10 

15.7  to  15.8, 6 

15.9               2 

16                  I 

16.5               I 

Cephalic  Index* — (Broca), 

Dolichocephalic,  below  and  ind.  75  per  cent 2 

Snbdolichocephalic,  75.01  to  77.77  per  cent, 16 

Mesocephalic,            77. 78  to  80  per  cent 27 

Subbrachycephalic,  80.01  to  83.33  P^r  cent, 20 

Brachycephalic,         83. 34  and  above, 8 

Biauricular. 

Average, 13. 75+cm. 

Variations — 11.9 i 

12  to  12.9 19 

13  to  13.9, 31 

14  to  14.9, 19 

15  to  15.2, 3 


*  The  average  cephalic  index  (computed  from  about  laoo  examinations  made 
by  Beddoe)  for  the  Province  of  Munster  and  County  Galway  is  jy.S-f-per  cent, 
the  index  being  somewhat  higher  (80.4)  in  Galway  than  in  parts  of  Mnnster 
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Frqntal  Minimum, 

Average, 11.87+cm. 

Variations —  9.9. , i 

10  to  10.9, 17 

11  to  II. 9, 23 

12  to  12.9 27 

13  to  13.4, 4 

13.7 1 

JBitnalar . 

Average, 12.01— cm. 

Variations — 10.4, i 

10.5  to  10. 9 3 

11  to  1 1. 9, 31 

12  to  12.9, 29 

13  to  13.3 8 

•          13.7 I 

Bigonial. 

Average 10.94+cm. 

Variations —  9     to   9. 5 6 

9.6  to  10     7 

10. 1  to  10.9, 39 

II     to  II. 5, 20 

11.8             : I 

Face — Chin  to  Hairline.. 

(Observed  in  59  cases  only). 

Average 17. 78— cm. 

Variations — 16  to  16.9, 3 

17  to  17.9. 17 

18  to  18.9, 29 

19  to  19.5 9 

197            I 

Forehead — Nasal  Point  to  Hair  Line, 

(59  Cases). 

Average, 5.6n-cm. 

Variations — 4  5  to  4.9 5 

5  to  5.4, 19 

5.5  to  5.9 31 

6  to  6.4, 2 

6.5  to  6.9,..    I 

7.1             I 
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Eyes — Separation  of  External  Cant  hi. 

Average, 9.  i+cm. 

Variations —  7. 5 i 

7.7. I 

8  to    8.4, 13 

8.5  to    8.9, 23 

9  to    9.4, 28 

9.4  to   9.9, 4 

10     to  10.4, 2 

10.6              I 

Separation  of  Internal  Canthi. 

Average, 2.87+cm. 

Variations— 1.8 i 

2.  to  2.4, 17 

2.5  to  2.9, 30 

3.  to  3.4 20 

3.5  to  3.9 4 

4.2 I 

Nasal  Index — {Br oca). 

Leptorrhynian  (55  to  69.9), 72 

Mesorrhynian  (70  to  84.9), i 

Variations — 55  to  59.9, 7 

60  to  64.9, 47 

65  to  69.9,. .-. 18 

70  to  74.9, I 

Ears. 

Average  length, 6.on-cm. 

Average  breadth 3.  i  4-cm. 

Variations — 5.    to  5.4, 4 

(Length)     5.5  to  5.9, 9 

6.    to  6.4, 53 

6. 5  to  6.9 6 

7.1             I 

Variations — 2.    to  2.9, 21 

(Breadth)    3.    to  3.4 36 

3. 5  to  3. 8, 16 

Measurements  op  Twenty  Normal  Irishmen. 

These  measurements  were  taken  for  comparison  and  the  cases  were 
not  selected,  care  simply  being  taken  to  exclude  any  of  criminal  or 
neuropathic  tendencies. 
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Age, 

Average 29  years. 

Variations — 20  to  25, 9 

26  to  30 I 

31  to  35, 7 

36  to  40 2 

42            I 

Height, 

Average, i.  78+m. 

Variations — i.  55              i 

1.56  to  1.60 2 

1. 61  to  1.65, 3 

1.66  to  1.70, 6 

1. 71  to  1.75 4 

1.76  to  1.80, 3 

1.81               I 

Cranial  Measurements. 
Circumference  Max, 

Average. 54.6  cm. 

Variations — 51  to  52,    6 

53  to  54. 9 8 

55  to  56.9 2 

57  to  58,     4 

Surface  Measurements. 

Nasion  Inion. 

Average, 3.32+cm. 

Variations — 31  to  31.9, 3 

32  to  32.9, 4 

33  to  33.9, 6 

34  to  34.9 5 

35              2 

Nasal  Point — Bregma, 

Average 12. 745  cm. 

Variations — 11. 6  to  11.9, 2 

12  to  12.9 10 

13  to  13.9, 8 
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Supraauricular  Point —  Vault.* 

Average 28.01 — cm. 

Variations — 25  to  25.9 2 

26  to  26.9, 3 

27  to  27.9 5 

28  to  28.9, . , 7 

♦     29  to  29. 9, o 

30  to  30.9, 2 

31  to  31.9, I 

Supraauricular  Points — Forehead, 

Average, 27.9+cm 

Variations — 23  to  24.9, 2 

25  to  25.9, 2 

26  to  26.9, 7 

27  to  28.9, 5 

29  to  30.9, 2 

31  to  31.9 1 

32 .". 1 

Supraauricular  Points — Maximum, 

Average, 28  cm 

Variations — 23. 5  to  24,9, 2 

25  to  25.9, 2 

26  to  26.9, 6 

27  to  28.9 5 

29     to  30.9 4 

31     to  32.3 I 

Supraauricular  Points — Occipital. 

Average, 24.37+cm. 

Variations— 20  to  21.9, 2 

22  to  23.9 3 

24  to  25.9, 7 

26  to  26.9, 4 

27  to  28.9, 3 

29  to  29.37+ I 

Supraauricular  Points — Maximum. 

Average, 24.9 — cm. 

Variations — 20     to  21. 9, ... , 2 

22  to  23.9, 3 

23  to  24.9, 7 

25  to  26.9, 4 

27     to  28.4, 2 

29     to  30.9, I 

31.3             I 

*  See  foregoing  note. 
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Diameters. 

AnterO'Posterior^  Maximum, 

•Averages, 18.82  cm. 

Variations — 17,8  to  17.9 ' 2 

18     to  18.2, 3 

18.3  to  18.5, I 

18.6  to  18.8 4 

18.9  to  19     6 

i9.itoi9.3, 2 

14.4  to  19. 5, 2 

Nasal  Points — Bregma. 

Average, 12.7450111. 

Variations — 11. 6  to  n.9, 2 

12.  to  12.9, 10 

13.  to  13.9 8 

Supraauricular  Points —  Vault. ^ 

Average, 28.01— cm. 

Variations — 25  to  25.9 2 

26  to  26.9 3 

27  to  27.9, 5 

28  to  28.9 7 

29  to  29.9 o 

30  to  30.9 2 

31  to  31.9 u I 

Sufiraauricular  Points — Forehead. 

Average, 27.9+cm. 

Variations — 23  to  24.9, 2 

25  to  25.9, 2 

26  to  26. 9, 7 

27  to  28.9, 5 

29  to  30. 9 2 

31  to  31.9 I 

32. 1           I 

Supraauricular  Points — Maximum. 

Average 28  cm. 

Variations — 23. 5  to  24.9 2 

25  to  25.9, 2 

26  to  26.9, 6 

27  to  28.9, 5 

29     to  30.9, 4 

31     to  32. 3, I 

*  See  foregoing  note. 
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Supraauricular  Points — Occipital. 

Average, 24.374-cm. 

Variations — 20  to  21.9, 2 

22  to  23.9 3 

24  to  25.9, 7 

26  to  26.9 4 

27  to  28. 9 3 

29  to  29.37  + I 

Supraauricular  Points — Maxim um , 

Average, 24.9— cm. 

Variations — 20  to  21.9, 2 

22  to  23.9, 3 

23  to  24.9 .* 7 

25  to  26.9, 4 

27  to  28.9,    2 

29  to  30.9, I 

31.3 I 

Diameters. 

Antero-Posterior  Max. 

Average,  . .   18.82  cm. 

Variations — 17.8  to  17.9, 2 

18.    to  18.2 3 

18.3  to  18.5, > I 

18.6  to  18.8, 4 

18.9  to  19, 6 

19. 1  to  19. 3, 2 

19.4  to  19. 5, ; 2 

Lateral  Max. 

Average 14-91  cm. 

Variations — 14. 3  to  14. 5, 5 

14.6  to  14.8, 4 

14.9  to  15    3 

15. 1  to  15.3 4 

15.3  to  15.6 3 

15.7             I 

Cephalic  Index. 

Dolichocephalic— below  and  including  75  p. c 2 

Subdolichocephalic,  75.01  p.c.  to  77-77 pc., 7 

Mesocephalic,            77.78  p.c.  to  80.      p.c,    9 

Subbrachycephalic,  80.01  p.c.  to  83. 33  p.c. , 2 

VOL.  II — NO.  4 — D. 
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Biauricular. 

Average, 13-345  cm. 

Variations — 12     to  12.2, 2 

12.6  to  12.9, 3 

13     to  13.2, 5 

13. 3  to  13. 5, 4 

13.6  to  13.8, 2 

13.9  to  14    2 

14. 1             I 

14.5             I 

Frontal  Minimum, 

Average, . . .  .• ii- 59  cm. 

Variations — 10.4  to  10.9 4 

II       to  II. 9, II 

12  to  12.9, 3 

13  to  13.2 2 

Bimolar, 

Average, 1 1. 70  cm. 

Variations — 10.9            i 

11  to  II. 9, 12 

12  to  12.9 7 

13                I 

Bigonial. 

Average, 10.495  cm. 

Variations —  9. 7  to   9.9 3 

10     to  10.5, 8 

10.6  to  II   6 

II. I             2 

11. 7             I 

Face — Chin  to  Hair  Line, 

(Observed  in  16  Cases). 

Average, 17.30+cm. 

Variations — 16.  i             i 

16.5  to  16. 9, 6 

17  to  17.9, 6 

18  to  18. 1, 2 

195             I 
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Forehead— Nasal  Point  to  Hair  Line. 

(16  Cases). 

Average, 5-425  cm. 

Variations — 4.9           i 

5     to  5.4. 9 

5.5  to  5.9 5 

6. 2            I 

Eyes — Separation  of  External  Cant  hi. 

Average, 8.55  cm. 

Variations — 7.9           i 

8  to  8.4 9 

8.5  to  8.9, 5 

9  to  9.4, 4 

9.6 I 

Separation  of  Internal  Canthi. 

Average, 2.995  cm. 

Variations — 2. 5  to  2.9, 6 

3     to  3.4, .J 9 

3-5  to  3  9, 4 

4. 1            I 

Nasal  Index. 

Leptorrhynian — 55  to  69. 8, 17 

Mesorrhynian—  7o^to  84.9 3 

Variations — 55    to  59.9, 3 

60   to  64.9, 9 

65    to  69.9 5 

70    to  74.9, 2 

75.5             I 

Ears. 

Average  length, 5. 76  cm. 

Average  breadth, 3.095  cm. 

Variations — 5.3  to  5.5, 6 

Length          5.6  to  5.9, 7 

6  to  6. 5, 7 

Variations — 2. 5  to  2.9 5 

Breadth        3     to  3.4, 13 

3.6           X 

3  7            I 
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Averages. 

Age,  (18  to  65). 

Height, 

Circumference  of  head-max, . . . 

Nasion-inion 

Nasion-bregma, 

Supraauricular  Points : 

Vault 

Forehead, 

Maximum, 

Occipital, 

Maximum, 

Diameters : 

Antero-posterior-max 

Lateral  max., 

Biauricular, 

Frontal  min., 

Bimalar, 

Bigonial, 

Chin-hair  line  (59  cases), 

Forehead  (nasion  hair  line)  (59 
case.s) 

Ears : 

Length, 

Breadth. 


73  Criminals. 

27  years. 

1.674  ni. 
56.5  +cm. 
34.1      cm. 
13.21     cm. 


27.8  +cm. 
27.8  cm. 
28,3  cm. 
23.7  cm. 
24. 89    cm. 


18.87+cm. 
i5.on-cm. 
i3-75+cm. 
11.87+cm. 
12.01 — cm. 
10.94+cm. 
17.78 — cm. 

5.6n-cm. 

6.01 -f  cm. 
3.1  -I- cm. 


so  Normal 

MUNSTER 

Irishmen. 
29  years.  ' 
1.78     H-m. 
54.6     +cm. 
33.2     +cm. 
12.745    cm. 


28.01  cm. 

27.9  4-cm. 

28  cm. 

24.37  cm. 

24.9  cm. 


18.82 
14.91 

13.345 

"•59 
11.70 

10.495 
17.30 


cm. 
cm. 
cm. 
cm. 
cm. 
cm. 
cm.^ 


5.425    cm. 


5.76 
3.095 


cm. 
cm. 


(d) — Special  Anthropological  Signs. f 

Number  of  child  of  parents — ist 30 

2d, 9 

3d. II 

4th, I 

5th, 2 

6th, I 

Total, 54 

In  studying  the  cranium  it  is  desirable  to  employ  every 
method  which  will  enable  us  to  bring  out  the  details  of 
the  deformities  (if  they  exist). 

♦  Observed  in  16  cases. 

t  Elements  d'anthropologie  gen^rale. — P.  Topinard. 
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It  is  obvious  that  if  reliance  were  placed  solely  upon 
findings  with  calipers  and  tape  it  would  necessitate  (espe- 
cially in  studying  the  living  subject)  such  a  vast  number 
of  separate  measurements  that  the  resulting  figures  would 
be  hopelessly  confusing.  It  has  seemed  desirable,  there- 
fore, to  make  an  outline  drawing  of  the  contour  of  the 
head  whiqh  will  show  the  deformity  at  a  glance  and  more 
accurately  than  could  be  hoped  for  by  the  mere  employ- 
ment of  measurements. 

While  it  is  possible  to  introduce  herein  only  a  limited 
number  of  these  drawings  (Plates  i  to  18)  they  are  suffi- 
cient to  show  the  general  plan  of  procedure  and  the  usual 
head  formations  found  in  the  present  subjects.  These  few 
plates  show  deformities  which,  while  each  varies  some- 
what from  the  other,  may  be  properly  spoken  of  as  char- 
acteristic of  all  of  the  present  73  subjects  who  presented 
asymmetry  of  the  head  (71). 

In  the  drawings  the  smaller  irregularities  of  outlines 
mean  nothing,  being  the  result  of  similar  small  irregu- 
larities in  the  lead  used  in  taking  the  shapes. 

The  essential  points  of  deformity  are  shown  somewhat 
in  the  greater  irregularities,  but  are  particularly  brought 
out  by  noting  the  difference  in  distance  from  the  median 
line  to  the  outer  margin  of  the  outline  on  the  two  sides,  at 
corresponding  points. 

In  some  cases  this  difference  is  so  marked  throughout 
the  entire  half  of  the  head  as  to  give  the  impression  that 
the  median  line  had  been  misplaced  in  the  drawing. 

In  the  majority  of  cases,  however,  it  will  be  noted  that 
the  differences  of  the  two  sides  are  most  marked  about 
the  anterior  parietal,  temporal  and  frontal  portions. 

While  I  am  not  prepared  to  insist  that  there  is  any 
particular  significance  in  this  fact  it  seems  probable  that 
such  deformity,  situated  over  the  centres  of  the  higher 
associations  as  it  is,  might  account  for  a  considerable 
degree  of  mental  irregularity. 

Autopsy  upon  a  subject  presenting  these  deformities 
would  probably  show  a  brain  somewhat  smaller  upon  the 
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deformed  side,  the  convolutions  flattened,  and  sulci  less 
deep  and  clearly  defined.  I  have  had,  however,  no  oppor- 
tunity to  verify  this  supposition. 

By  following  the  above  methods  in  the  present  cases 
the  following  conditions  have  been  established : 

Contour  of  Heads  of  Criminals. 

Perfect  symmetry 2 

Slight  asymmetry, 42 

Marked  asymmetry, 29 

Total 73 

Deformities  of  the  ear  having,  from  the  studies  of  the 
insane  by  Morel,  Binder,  Stahl  and  others,  taken  high  rank 
as  stigmata  of  degeneracy,  were  carefully  studied  in  these 
criminals,  and  part  of  the  same  classification  given  as  that 
used  by  Peterson*  (after  Binder).  Though  Peterson 
divides  malformation  of  the  ear  into  twenty-two  varieties, 
only  a  few  of  the  most  important  are  herein  used. 

{a)    No  cms  superius ;  no  antiheliz ;  small  fossa  concha ;  few 

details  of  ear, 31 

(d)  No  lobule;  almost  no  foFsa  concha;  shallow  fossa 
scaphoidea ;  fusion  of  helix ;  antihelix,  and  antitragus, 
(A  type  of  the  Stahl  ear  No.  3) 12 

(c)    Prominent  antihelix;   mal-developed  helix;  absence  of 

lobule;  diminution  of  concha.    (Wildermuth  ear  No.  i).  11 

(^    Darwin  ear  (Darwinian  tubercle), 3 

(<?)  Triplication  of  crura  furcata;  malformed  helix  and  anti- 
tragus ;  absent  lobule, 2 

(/)  Broadband-line  helix;  no  antihelix;  no  lobule;  exces- 
sive size  of  fossa  cymbse, 7 

(£-)    Elephant  ear.     (Stahl  ear  No.  i) i 

(^)    Abnormal  implantation  of  ears ;  too  marked  conchoidal 

shape.     (The  Morel  ear) 5 

(/)    Blainville  ears, i 

(J)    Excessive  length  of  ears 7t 

There  were  no  diseases  of  the  ear  discovered.  Deafness 
was  present  in  one  man. 

•State  Hospitals  Bulletin,  July,  i8q6. 

t  The  seven  cases  of  excessive  length  of  ears  occurred  in  connection  with  other 
forms  above  noted. 
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Colors  and  Diseases  of  the  Eyes;  Disorders  op  Vision. 

Brown, 3 

Gray, 24 

Black, 6 

Blue 40 

« 

Diseases  of  the  eyes — ^acute,  5 ;  chronic,  i, 6 

Defective  vision, 9 

The  palpebral  fissures  were  more  narrow  than  normal 
in  24  subjects. 

The  eyes  were  obliquely  placed  in  11  men. 

Flecks  upon  the  iris  in  7  subjects  were  the  only  anomaly 
of  the  eye  proper  observed. 

A  slight  internal  strabismus  was  observed  in  one  man. 

There  was  marked  facial  asymmetry  apparent,  on  in- 
spection, in  15  men,  and  slight  irregularity  in  37. 

Noses  of  Criminals.* 

Elev.  Rect — Base  hor. , 32 

»'     elev 18 

•*     desc, o 

Elev.  Concave — Base  hor. , i 

*'      elev., 2 

**      desc. , o 

Elev.  Convex — Base  hor. , o 

••     elev,, I 

••     desc. , I 

Elev.  Hump — Base  hor. , 13 

*  *      elev I 

• '      desc. , o 

Elev.  Undulating — Base  hor. 3 

"     elev., I 

desc, o 


li 


Foreheads  of  Criminals. 

High 2 

Narrow, 17 

Prominent, i 

Low. 13 

Receding, 4 

Medium, 35 

Broad, i 

Total 73 

*  After  Alphonse  Bertillon. 
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Hair  of  Criminals.* 

Black, 12 

Light  chestnut 20 

Dark  chestnut, 12 

Sandy, 28 

Red, I 

Excessive  in  quantity  (on  face,  head  and  body), .......  9 

Medium  in  quantity  (on  face,  head  and  body) 37 

Scant  in  quantity  (on  face,  head  and  body), 27 

Regarding  the  quality  of  the  hair,  where  it  was  profuse 
it  was  coarse  and  wiry  and  where  scanty,  fine  and  silky.  In 
the  majority  of  cases  (51)  the  beards  were  thin.  It  was 
impossible  to  observe  the  condition  of  the  hair  (whether 
curly  or  straight)  as  it  was,  in  the  majority  of  cases,  closely 
clipped. 

Many  irregularities  of  the  denture  were  found ;  irregular 
insertion  of  the  teeth  being  the  rule.  Perfectly  regular 
denture  occurred  in  only  ten  subjects.  Many  teeth  were 
missing.     The  following  table  shows  the  conditions  found: 

Teeth  of  Criminals. 

Sound, 12 

Poor — Enamel  too  hard, 7 

Enamel  too  soft  (much  worn  teeth), 52 

Hutchinson 2t 

Deformities  of  the  hard  palate  are  generally  considered 
as  important  marks  of  instability.  Numerous  forms  of 
classifying  these  deformities  are  used  by  the  various 
authors,  but  such  terms  as  **  Gothic,"  ** horse-shoe, "  etc., 
being  rather  ambiguous  a  simpler  method  is  here 
resorted  to. 

No  measurements  were  made,  the  following  table  being 
the  result  of  inspection : 

High,  narrow,  medium, 9 

"       short. 5 

long 3 


•  4  i  I 


*  Dr.  Beddoe  reports  a  preponderance  of  brunetness,  about  20  to  i,  in  the  dis- 
trict from  which  these  subjects  came. 

tin    one  of    these   cases   hereditary    syphilis  existed    but  in  the  other  no 
history  or  evidences  of  that  disease  were  present. 
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High,  broad,   medium. o 

short I 

long o 

Low,  narrow,  medium 2 

short, 3 

'•            **       long o 

"        broad,  medium, 19 

short, 3 

long I 

Asymmetrical, 27 

Total 73 

Scars  were  found  in  far  greater  numbers  than  on  any 
other  class,  except,  perhaps,  the  epileptic. 

Tattooing,  in  various  designs,  more  or  less  remarkable, 
was  found  on  53  men.  The  proportion  of  those  tattooed 
being  7  2-)-- per  cent. 

The  patellar  reflexes  only  were  examined.  They  were 
exaggerated  in  31,  normal  in  39,  and  diminished  in  3 
subjects. 

The  urine  was  excessive  and  light  colored  in  31  cases,* 
being  normal  in  the  remainder. 

The  bowels  were,  as  a  rule,  constipated. 

With  the  exception  of  the  heart  the  internal  organs 
were  not  examined.  The  results  of  the  cardiac  examina- 
tions were : 

Cardiac  Auscultation. 

Normal  (sound  and  rythm), 39 

Valvular  murmurs, 2 

Extra  forcible  heart  beat  (cardiac  h3rpertrophy), i 

Irregularity  of  rythm, , 31 

Total 73 

The  circulation  of  the  blood  was  normal  in  36  subjects. 
Four  had  an  over  active  circulation,  and  in  33  men  the 
circulation  was^poor. 

In  general  appearance  33  fell  below  the  standard,  i.  e. , 
were  anaemic,  36  appeared  about  normal,  and  4  were  par- 
ticularly robust. 

♦These  31  cases  were  the  same  in  which  there  was  an  exaj?gerated  patellar 
reflex. 
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Comparative  tests  of  the  muscular  development  of  the 
arms,  back  and  chest  were  made,  with  the  following 
results : 

Muscular  Development  of  Criminals. 

Over  developed  (great  strength), i 

Medium  development, 39 

Under  development, 33 

Total 73 

Pigmentary  deposits  in  the  skin  andnaevi  occurred  in  13 
subjects. 

In  the  following  table  only  the  chronic  diseases  found 
amongst  the  criminals  are  considered  :* 

Diseases  of  Criminals. 

Epilepsy  (motor), 9 

Hystero-epilepsy, i 

Hysteria, ^ 1 

Phthisis, 3 

Syphilis — hereditary',  i ;  acquired,  2, 3 

Marked  anaemia, 7 

Total, 24 

Percentage  diseased, 33 

Sensibility. 

The  sense  of  pain  was  exaggerated  in  33  men  over 
isolated  areas  of  greater  or  less  extent,  f 

A  slight  degree  of  lessened  pain  sense  was  present  in  18 
men.     In  these  this  anaesthesia  was  generally  distributed. 

The  sense  of  pain  was  normal  in  22  men. 

The  temperature  sense  was  not  taken. 

•  Regarding  diseases  of  childhood  dependence  had  to  be  placed  in  the 
prisoners'  statements;  there  were  four  cases  of  chorea  and  7  of  infantile 
convulsions. 

Mr.  Bruce  Thomson,  surgeon  to  the  General  Prison  of  Scotland,  says:  '"  In  all 
my  experience  I  have  never  seen  such  an  accumulation  of  morbid  appearances 
as  I  witness  in  the  post-mortem  examinations  of  the  prisoners  who  die  here. 
Scarcely  one  of  them  can  be  said  to  die  of  one  disease,  for  almost  every  org^n 
of  the  body  is  more  or  less  diseased.'' 

t  Thirty-one  of  these  cases  were  those  in  which  there  was  some  extra  excita- 
bility of  the  reflexes,  marked  annemia,  and  the  habitual  passage  of  large 
quantities  of  light  colored  urine.  Their  general  condition  was  distinctly 
neurasthenic. 


winter:  notes  on  criminal  anthropology.        489 

Tactile  sense,  dull  in  7  subjects,  about  normal  in  27, 
and  acute  in  39. 

A  feather  drawn  over  the  surface  of  the  body  caused 
unbearable  tickling  in  37  men;  13  were  annoyed  but  could 
stand  the  tickling;  23  experienced  little  if  any  sensation. 

Sleep. 

Light  sleepers,  dreamless, 3 

Light    sleepers,  with    dreams — pleasant,    12;  unpleas- 
ant, 18 30 

Heavy  sleepers,  dreamless, 22 

Heavy  sleepers,  with  dreams — pleasant,  i ;  unpleasant,  17      1 8 

{e) — Psychical  Examinations. 

These  examinations  were  usually  made  by  leading  the 
subject  into  general  conversation,  noting  his  ideas  and 
making  deductions  therefrom.  The  results,*  therefore, 
may  partake  somewhat  of  the  nature  of  personal  equasions, 
though,  as  no  leading  questions  were  asked,  they  are,  in 
their  general  way,  accurate.* 

Regarding  the  dispositions  of  the  men.  there  was  much 
dissimilarity  though  a  majority  (41)  were  sullen,  suspi- 
cious and  complaining.  Of  the  remainder  a  large  num- 
ber were  mild  in  manner  and  cither  timid  or  sneaking ; 
these  indulged,  as  a  rule,  in  protestations  of  or  in  acts  in- 
timating humility,  though  evidently  with  the  motive  of 
arousing  sympathy.  Only  a  small  number  were  naturally 
bold  and  self-reliant,  accepting  their  situation  philosophi- 
cally. Three  were  reckless  under  the  restraint  of  prison 
discipline,  indulging  in  overt  acts  of  disobedience  and  sub- 
mitted to  repeated  punishments  without  the  latter  having 
the  smallest  influence  upon  their  subsequent  actions. 
Selfishness  was  a  marked  characteristic  in  all  the  subjects. 
Abnormal  egoism  accompanied  it. 

Memory  was  in  matters   pertaining  directly  to  thein- 

•  Acting  upon  the  su>?j<estion  of  Dr.  Boris  Sidis  I  subsequently  examined 
some  of  these  subjects  (13)  by  giving  them  short  series  of  numerals  and  letters, 
both  written  and  spoken,  as  memory  tests.  These  tests  resulted  in  proving 
more  conclusively  what  I  hud  previously  decided  ;  that  memory  was  defective. 
I  regret  that  they  were  not  systematically  employed,  during  The  regular  exam- 
inations, in  every  case. 
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selves  exceedingly  good,  while  upon  the  topics  of  days 
immediately  passed  and  upon  which  they  had  thought  it 
was  poor  or  indifferent. 

The  general  intellectual  qualities  were  peculiarly  de- 
veloped. In  some  matters  they  were  acute  and  along 
other  lines  approached  almost  to  imbecility.*  Only  six 
men  seemed  possessed  of  well-balanced  intellects.! 

There  was  a  general  lack  of  appreciation  or  comprehen- 
sion of  the  higher  principles  as  applied,  particularly  to  the 
actuation  of  motives.  That  they  knew  that  others  would 
act  without  a  personal  motive  or  the  view  of  future  per- 
sonal gain  was  evidenced  by  their  own  actions  in  seeking 
favors  at  the  hands  of  visitors  and  kind-hearted  officials, 
but  the  low  opinion  in  which  their  benefactors  were  held 
proved  that  unselfish  origin  of  action  was  foreign  to 
themselves. 

There  were  two  cases  in  which  there  were  occasional 
hallucinations,  one  visual  and  one  auditory.  Thirty-seven 
of  the  subjects  were  liable  to  periods  of  intense  excite- 
ment, longer  or  shorter  in  duration.  J 

The  moral  sense  was,  in  all  the  subjects,  perverted,  and 
two  seemed  absolutely  to  lack  all  conception  of  moral  law. 

A  lack  of  inhibitory  control  was  marked  in  each  of  the 
seventy-three  subjects. 

Remorse  for  crime  committed  was  not  present  in  any 
case. 

Criminal  slang  was  used  by  31  of  these  subjects,  though 
all  seemed  to  understand  the  jargon. 

♦This  is  a  similar  condition  to  that  found  by  Dr.  Wey  at  the  Elmira  Reforma- 
tory (Year  Book  iSgs  of  the  N.  Y.  State  Ref.) 

t  "The  mendicant  thieves  are  well  known  to  prison  officials  as  a  class  of  per- 
sons of  weak  intellect,  who  tramp  through  the  country,  prowlinjf  about  the 
different  houses,  and  begging  or  stealing  as  the  opportunity  offers ;  and  it  is  by 
them  that  arson,  rape  and  other  crimes  are  often  committed.  In  the  county  of 
Cumberland  (Eng.)i  a  few  years  ago,  the  practice  of  committing  them  to  prison 
as  soon  as  they  crossed  the  border  was  enforced.  The  direct  result  of  this  was 
a  considerable  increase  in  the  number  oj  admissions  into  the  county  asylum 
(italics  my  own),  to  which  they  were  transferred  from  gaol  as  being  persons  of 
imbecile  or  unsound  mind."- -  Maudsley,  "  Responsibility  in  Mental  Disease." 

X  Four  of  these  have  recently  been  transferred  to  insane  asylums.  Three  were 
cases  of  mania  and  the  fourth  melancholia  with  suicidal  tendencies. 
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REVIEW. 

It  would  probably  appear  that  a  defense  of  the  author's 
subject  as  an  introductory  note  to  a  review  of  it  would 
arise  from  one  of  two  sources;  either  an  existing  doubt  in 
his  own  mind,  or  general  opposition  from  the  ranks  of  his 
professional  brethren 

Neither  of  these  exist  in  the  present  instance,  but  the 
author  has  met  some  opposition  to  criminal  and  alien 
anthropology  generally  eminating  principally  from  those 
engaged  in  psychological  psychiatrical  investigation. 
That  this  attitude  is  due,  in  great  measure,  to  the  mental 
bias  arising  from  the  trend  of  their  own  subjects  seems 
probable. 

It  may  be  that,  ultimately,  psychologists  will  establish 
the  fact  that  *'the  kingdoms  of  mind  and  matter  run  side 
by  side  in  parallelism  which  never  admits  of  vital  contact 
or  reciprocal  influence  at  any  point. "  Until  such  time  as 
this  may  be  accomplished  we  must,  however,  accept  the 
obvious  clinical  facts  as  scientific  truths,  and  admit  that  all 
physical  influences  efiiect  the  psychical  being  and  vice  versa. 

In  one  or  two  other  instances  adverse  criticism  has  been 
expressed  by  thinking  members  of  the  medical  profession 
because  of  the  seemingly  ill- defined  plan  and  scope  of  the 
subject  of  criminal  and  alien  anthropology.  Its  scope  is, 
indeed,  practically  unlimited,  embracing  as  it  does  man 
in  his  several  relations. 

Its  ultimate  plan  is  to  analyze  the  natural  and  artificial 
forms  of  men  of  a  given  nation  or  tribe  in  their  several 
relations,  in  order  to  detect  the  forces  which  cause  diver- 
gances  and  analogies  among  them,  and  to  build  thereon  a 
classification  of  that  people  into  normal  and  abnormal.* 

The  immediate  intention  is  to  study  the  conditions  as  they 
exist  in  the  individual  for  the  purpose  of  deciding  which 
are  congenital  and  which  arise  from  other  and  subsequent 

*  Mauclsley,  in  writing  on  the  occurrence  of  criminal  and  insane,  says:  "  They 
are  neither  accidents  nor  anomalies  in  the  universe,  but  come  by  law  and 
testify  to  causality;  and  it  is  the  business  of  science  to  find  out  what  the  causes 
are  and  by  what  laws  they  work."     (Responsibility  in  Mental  Disease), 
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conditions.  Upon  our  knowledge  of  these  facts  would 
depend,  first,  the  opinion  as  to  whether  or  no^  the  condi- 
tions were  remediable,  and,  second,  the  corrective  agents 
most  likely  to  prove  beneficial. 

A  rational  working  basis  may  be  established  by  the 
assumption  of  a  simple  definition  for  the  term  anthro- 
pology as  applied  to  the  unstable  classes :  A  life  history 
of  the  subject,  together  with  his  measurements,  and  a 
consideration  of  such  abnormalties  as  may  be  present. 
All  applied  in  a  comparative  way  to  the  general  ethnolog- 
ical conditions  existing  in  the  nationality  considered. 

The  influence  of  heredity,  physical,  mental  and  moral 
are  too  well  understood  and  too  geiferally  accepted  to 
necessitate  discussion.  The  first  is  evidenced  in  every- 
day life.  As  an  example  of  mental  heredity  the  Bach 
family  has  been  frequently  quoted.  The  inheritance  of 
the  lesser  mental  habits,  tricks  of  memory,  peculiar  forms 
of  thought,  the  seemingly  involuntary  mental  attitude, 
aggressive  or  defensive,  towards  any  subject  prior  to  con- 
sideration, etc.,  etc.,  may  be  observed  by  closely  watching 
a  father  and  son,  even  when  the  education  or  mode  of  life 
of  the  latter  far  removes  him  from  his  parent. 

Moral  heredity  has  been  demonstrated  by  various 
writers.  Mr.  Dugdale  *  especially  has  pointed  out  that  a 
heritage  of  crime  and  pauperism  is  a  fact. 

On  further  inquiry  the  fact  that  good  physical  heredity 
is  associated  with  the  best  balanced  intellectual  and  moral 
qualities  forcibly  presents  itself. 

The  reverse  of  this  is,  therefore,  also  true. 

The  factors  contributing  to  the  formation  of  a  bad 
heredity  play  such  prominent  roles  in  the  establishment 
of  vicious  early  environment  that  we  must  necessarily 
consider  these  subjects  together. 

The  extremely  small  proportion  of  cases  in  which  it  was 
possible  to  trace  the  family  history  to  the  grandparents 
renders  that  portion  of  this  study  of  comparatively  small 
importance.     There  is,  however,  a  certain  significance  in 

♦"The  Jukes." 
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percbntage  of  intemperance  (62^-^  per  cent),  disease  (12^ 
per  cent),  and  of  death  from  apoplexy  and  phthisis  (33^ 
per  cent),  amongst  the  progenitors  of  our  subjects. 

The  excessive  use  of  alcohol  was,  twenty  years  ago,  an 
almost  universal  custom  in  the  south  of  Ireland. 

It  is  impossible,  from  our  data,  to  say  that  the  indulgence 
of  our  24  cases  was  in  excess  of  that  of  the  average  person 
resident  in  their  vicinity;  so  that,  aside  from  the  known 
fact  that  intemperance  in  the  parents  tends  toward  a 
neuropathic  element  in  the  child,  we  may  not  logically 
conclude  that  this  indulgence  materially  effected  their 
offspring. 

When,  however;  we  associate  this  intemperance  with 
those  evidences  of  constitutional  instability,  phthisis,  epi- 
lepsy, and  hip- joint  disease  (tuberculosis),  and  also  con- 
sider the  large  percentage  of  deaths  from  apoplexy,  we 
may  naturally  conclude  that  neuropathic  offspring  must 
result. 

In  considering  the  conditions  existing  in  the  parents 
and  effecting  the  heredity  and  early  environment  of  their 
offspring,  disease  and  vicious  habits  are  of  paramount 
importance,  inasmuch  as,  by  their  absence  or  presence, 
they  predispose  the  children  to  minds  respective  of  either 
good  or  bad,  as  the  case  may  be,  together  with  will  power 
strong  or  lacking  in  inhibitory  control,  and  also  to  stable 
or  unstable  physical  conditions  which  either  do  or  do  not 
maintain  their  equipoise  under  adverse  circumstances. 

Constant  indulgence  in  alcohol  is,  in  the  person  himself, 
both  a  vice  and  disease.  In  his  offspring  it  causes  similar 
conditions,  but,  as  in  the  immediate  text  we  are  dealing 
exclusively  with  the  physical,  we  will  consider  its  effects 
as  simply  disease. 

Including .  habitual  drunkards,  we  have  28  per  cent  of 
disease  in  the  parents  of  these  criminal  subjects.  Aside 
from  these  30  diseased  persons  there  occurred  22  males 
and  2  females  who  drank  to  excess  occasionally  but  at- 
tending to  their  duties,  and  30  females  who  drank  alcohol 
daily,  but  never  to  excess.     Added  to  these  conditions  we 
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find  2^*^^^  per  cent  of  deformities,  the  result  of  interference 
with  embryonic  development. 

Following  this  line  of  investigation  to  the  uncles  and 
aunts  of  the  criminals  we  find,  though  the  data  are 
limited,  that  21+per  cent  were  diseased. 

The  conditions  existing  among  the  brothers  and  sisters, 
27— per  cent  diseased  and  7+per  cent  criminal,  give 
additional  proof  of  the  neuropathic  elements  in  these 
families. 

The  mental  endowments,  mode  of  life  (habits,  etc.), 
religious  tendencies,  and  vocations  of  the  parents  naturally 
exercise  considerable  influence  upon  their  children  during 
the  most  receptive  years  of  their  lives — that  time  when 
they  are  most  completely  under  parental  influence. 

Reference  to  the  preceding  tables  shows  that  more  than 
64  per  cent  of  these  parents  were  either  absolutely  illiterate 
or  possessed  of  the  most  meagre  educations,  while  an  ad- 
ditional 33^i  per  cent  enjoyed  educational  advantages  only 
about  equal  to  those  attained  in  the  primary  departments 
of  our  public  schools  of  to-day. 

The  habits  of  the  parents  were,  we  must  assume,  not  of 
a  nature  conducive  to  the  elevation  of  their  children,  and 
the  abuse  of  alcohol,  particularly,  here  plays  an  important 
part  in  the  production  of  vice,  or,  at  least,  of  vicious  tend- 
encies, in  their  children. 

While  under  certain  circumstances  the  observance  of 
religious  forms  may  be  considered  as  an  index  to  character, 
the  fact  that  the  people  of  the  south  of  Ireland  are  held  in 
almost  absolute  control  so  far  as  outward  forms  are  con- 
cerned by  the  dominant  church,  in  the  present  instance 
cancels  the  value  of  such  data.  For  the  same  reason, 
however,  the  fact  that  14  did  71  oi  observe  these  forms  is  of 
particular  significance. 

It  is  a  good  rule,  which  like  all  good  rules  has  its  ex- 
ceptions, that  the  less  the  intellectual  requirements  of  an 
avocation  the  more  marked  is  the  absence  of  self-control 
and  beneficial  application  in  its  followers. 

In  these  parents  a  large  number  (amongst  the  males, 
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and  the  status  of  the  females  must  be,  in  a  great  measure, 
that  of  their  consorts)  were  laborers  and  Irish  farmers, 
while  9  were  without  occupation.  Of  the  remainder  the 
occupations  were  somewhat  scattered,  though  only  7  could 
be  said  to  have  engaged  in  business  which,  on  their  sur- 
faces, would  lead  to  the  supposition  that  they  were  men  of 
sufficient  mental  attainments  to  direct,  with  reason,  the 
traininfg  of  their  offspring. 

Regarding  the  later  environments  of  these  criminals  we 
would  naturally  expect  them  to  be  bad.  Reference  to  the 
table  of  occupations  of  criminals  shows  that  they  improved 
but  little,  if  any,  over  their  parents. 

The  natural  tendencies  of  man  lead  him  always  in  the 
path  of  greatest  ease,  i.  e.,  downward,  and  these  men 
having  no  good  example  to  emulate  and  lacking,  through 
ignorance,  incentives  to  exertion,  readily  took  that  course, 
perhaps  unconsciously. 

A  consideration  of  the  above  conditions  leads  simply  to 
one  conclusion : — ^the  odds  were  very  much  in  favor  of  the 
production  of  a  neuropathic  element  in  the  children  and  a 
lack  of  proper  training  of  them. 

That  this  conclusion  is  justified  by  the  conditions  found 
in  the  progeny  cannot  be  controverted. 

From  the  anthropometry  we  can  gain  nothing  of  par- 
ticular importance  save  that  the  extremes  of  measurements 
occurred  more  frequently  in  the  criminals  than  in  the 
normal. 

In  tabulating  the  special  anthropological  signs  I  have 
included  the  number  of  child  of  the  parents.  It  will  be 
seen  that  by  far  the  largest  number  were  first  children, 
which  coincides  with  the  theory  that  first  born  children 
are  liable  to  the  greatest  number  of  accidents  during  birth. 

It  is  also  worthy  of  note  that  all  were  bom  during  the 
best  part  of  their  parents'  lives,  i.  e.,  between  the  ages  of 
25  and  40  years,  and  that  the  average  male  age  of  the 
parents  at  that  time  exceeded  that  of  the  females  by  about 
two  years. 

We  will  first  consider  the  so-called  anatomical  stigmata — 
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the  various  deformities — or,  as  Peterson  has  denominated 
them,  the  '* Indices  of  Degeneration." 

Of  these  the  most  important  and  the  most  constant 
were  cranial  deformities.  By  reference  to  the  foregoing 
table  it  will  be  seen  that  asymmetry  of  the  cranium 
occurred  in  97  per  cent  of  my  subjects. 

It  may  also  be  of  significance  that  this  asymmetry 
appeared  most  prominently  over  the  anterior  parietal, 
temporal,  and  frontal  regions  of  the  cranium. 

Second  in  point  of  frequency  must  be  placed  facial 
asymmetry — excessive  prognathism,  retrognathism,  etc. 
In  collecting  data  referring  to  these  conditions  I  was 
unable  to  obtain  any  photographs. 

Deformities  of  the  hard  palate  occurred  in  a  large 
number  of  the  subjects  and  varied  greatly  in  character. 

There  occurred,  however,  in  175  men  of  all  nationalities 
and  conditions  (not  criminal,  insane,  or  neuropathic) 
examined  by  me  the  same  deformities  though  in  lesser 
proportion  (20  percent).*  In  these  35  useful  citizens  pre- 
senting palatal  deformities  there  was  present  a  minimum 
of  mental  and  physical  endurance  and  activity. 

Dental  anomalies,  such  as  irregular  or  misplaced  teeth, 
microdontism,  Hutchinson's  teeth,  and  a  defective  dental 
enamel,  either  too  hard  or  too  soft,  were  present  in  a  large 
proportion  of  the  subjects. 

Irregularities  of  the  ear  were  fairly  constant  and  pre- 
sented a  number  of  different  varieties  (see  table).  Binder 
and  Knecht  in  their  separate  studies  have  demonstrated 
the  frequency  of  the  degenerate  ears  in  the  insane  and 
criminal  classes.  Binderf  found  64  per  cent  of  such  de- 
formities in  354  insane,  and  Knecht  found  20  per  cent 
among  1,274  criminals. 

My  own  observation  of  175  normal  people  shows  134 
per  cent  of  degenerate  ears. 

The  **degenerate  uvula "|  occurred  in  15+per  cent  of 

•  Charon  found  palatal  deformities  in  lo  per  cent  of  normal  people. 

t  Medical  Annual.  i8<>7. 

$  Medical  Press  and  Circular,  Aug.  2^,  '96. 
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my  criminal  subjects;  the  inervation  of  the  palate  being 
deficient,  it  was  deviated  towards  one  side. 

The  occurrence  of  these  stigmata  considered  separately 
signifies  little,  for  as  above  stated  they  occur,  though  some- 
what less  frequently,  in  normal  people.  The  association^ 
however,  of  three  or  more  of  them  in  the  same  individual 
is  usually  indicative  of  deficient  natural  forces. 

It  is  possible  to  find  certain  stigmata  associated  in  per- 
sons outside  of  institutions.  I  have  observed  7  subjects, 
presumably  normal  persons,  presenting  such  conditions, 
but  in  each  case  there  was  elicited,  upon  examination, 
some  neuropathic  element  either  personal  or  in  the  family 
history. 

In  my  criminal  cases  cranial  asymmetry,  palatal  deformi- 
ties and  anomalies  of  the  ears  were  associated  in  33  men. 
Cranial  and  facial  asymmetry  in  12.  Palatal  deformi- 
ties, irregular  ears  and  the  degenerate  uvula  occurred 
in  II  men.  The  peculiar  uvula  not  occurring  alone  in 
any  case. 

Irregular  and  defective  denture  occurred  in  all  these 
cases.  There  were  only  17  cases  presenting  no  association 
of  these  anatomical  abnormalties. 

Peculiarities  of  the  noses,  foreheads,  etc.,  are  apparently 
of  no  significance.  The  frequency  of  occurrences  of  the 
** oblique"  eye  and  the  narrow  palpebral  fissur<is  perhaps 
have  some  import  when  associated  with  the  grosser 
irregularities. 

Flecks  upon  the  iris  and  pigmentary  deposits  in  the 
skin  were  infrequent. 

The  conditions  of  the  reflexes,  urinary  organs,  bowels, 
circulation,  heart  and  muscular  system  give  further  proofs 
of  the  physical  instability  of  the  criminals  as  a  class. 

It  is  obviously  impossible  to  discuss  separately  the 
various  psychical  phenomena  hereinbefore  noted.  The 
same  conditions  existed,  perhaps  in  a  lesser  degree,  which 
we  find  amongst  the  insane.  In  fact  the  same  conditions 
are  the  (iminediate)  cause  of  the  incarceration  of  both 
classes. 


49^        wjnter:  notes  on  criminal  anthropology. 

The  foregoing  data  make  certain  general  conclusions 
possible.  These  men  were,  without  doubt,  of  hereditary- 
neurotic  types.  Their  early  environments  rather  added  to 
than  corrected  the  inherited  weaknesses.  As  the  men 
grew  to  adult  life  their  weak  and  vacillating  mental  states 
led  them  into  irregular  or  uncertain  employment,  while 
the  excessive  egoism  always  attendant  upon  such  con- 
ditions coupled  with  the  inherent  lack  of  conception  of 
moral  laws,  made  the  attainment  of  their  ends  by  ques- 
tionable means  mentally  possible. 

The  associated  stigmata  prove  the  extent  of  the  influence 
of  parental  defects. 

Given  a  certain  number  of  Munster  and  Connaught  Irish- 
men with  conditions  similar  to  the  above  and  an  extremely 
large  proportion  of  them  will  become  either  criminal  or 
insane. 


The  following  plates  illustrative  of  the  contours  of  the 
circumferences  of  the  heads  of  these  criminals  are  intro- 
duced for  the  purpose  of  showing,  more  clearly  than  pos- 
sible in  the  text,  the  general  method  of  procedure,  and 
also  the  results  obtained. 

To  introduce  herein  all  of  the  73  drawings  would  be 
impracticable  and,  consequently,  the  following  18  have 
been  selected.  These  present  characteristically  practically 
all  of  the  head  deformities  found  at  the  examinations, 
which  deformities  may  properly  be  divided  into  six  prin- 
cipal groups  (though  such  grouping  is  somewhat  arbitrary) 
as  follows: 

• 

Group  I— Plates  i,  2,  6, 16.  Showing  flattening  of  the  left  temporal 
and  regions.     Narrow  foreheads. 

Group  II — Plates  3,  13.  Showing  entire  left  half  of  head  smaller 
than  right. 

Group  III — Plates  5,  12,  15.  Showing  flattening  of  the  right  tem- 
poral and  frontal  regions. 

Group  IV — Plates  8,  9,  11,  Showing  narrow,  peculiarly  asym- 
metrical heads. 

Group    V — Plates  4,  7,  14,  18.     Showing  general  asymmetry. 

Group  VI — Plate  10.  Showing  flattening  of  the  occiput.  This 
shaped  head  is  properly  the  Jewish  type.  This  is  the  only  Irish  sub- 
ject in  whom  I  have  found  this  condition. 
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